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(57) Abstract: A [l,2,4]-triazolo[l,5-c]p}Timidine derivative represented by the 
general formula (I): (I) (wherein R 1 represents (un)substituted aryl or an (un)substi- 
tuted aromatic heterocyclic group; R 2 represents hydrogen, halogeno, lower alky], 
lower alkanoyl, aroyl, (un)substitulcd aryl, or an (un)substitutcd aromatic hete- 
rocyclic group; R 3 represents lower alkyl, lower cycloalkyl, (un)substituted lower 
alkanoyl, (un)substituted aryl, an (un)substituted aromatic heterocyclic group, etc.; 
and Q represents hydrogen or 3,4-dimethoxybenzyl) or a pharmacologically ac- 
ceptable salt of the derivative. They have antagonistic activity on an adenosine 
A2A receptor and are useful for treatments for and/or prevention of diseases attrib- 



WO 2004/029056 



PCT/JP2003/012158 



w m m 

[1,2,4] hV 7 9 n [1,5-c] k° ]) ^ i^lfafft 

o^>mm oii&«*5j;tf/*fcf±wwffift[i,2,4] h 9 [i,5-c] t°y 

T 3/ • v 5 — t;V- • 7 7- '7 3 i :! v ! - ( European Journal of 

Pharmacology) J % , 168 285-290 H (1989 ¥) ) 

fcas*ue>*vcv>5 0 lot, Tfyv'^AjAStmie, Witf/^^yy 

vara**** tnae*»*fcf± o <mtMmm<or?; tok9»&<omsiG& 
\z^ir?>m^<ommmt.itn^Bmt t-cawssfts. £ bt7fy A2 A 

K&m mmw 60-13792 , wifffl^tts^ti mmw 60-56983 

, **Xifc«ftMl&^5ffr£& (ttHBB 69-167592 , Syk^ 

n v^*-}— if l&SJgteSr^l-fl^fc (WO01/17999) *5 J: XTTfJ ^>Aza%. 
^W^WFM^-f Z>4k&V0 (WO00/1720L W098/4271U WO03/022283, 
WO03/048163, WO03/048164) tftohtlX^Z, 7f7^ygtW 

2001-302667 ^ftkftTV^o 
#3891© B 69tt, T^/S'y AaA££fl^tfMB£WU 77/^^1^ 

#38WHu WT© (1) ~ (3 7) (CM« 0 
(l) HB&tto 



-1- 



WO 2004/029056 



PCT/JP2003/012158 



NHQ 




>-R. 1 



. lKgmT/^/vt> IX fit Kb *idWMSRT/i'*/K 



Rw»*3j;t*R 13b tel*l— SfcfcJlfcoT^ tK^^> Aayy> l£$fcT/i^ 
>K fitter b T A-^K g$kt> L < te^Bi&^igfST/l^ 7 /K g 

R 14a *5j;^Ri 4 Mi[II-^fc«^o-C, zkStM^N g&k L< te^g&o 

-«5*;(b>) 




-2- 



WO 2004/029056 



PCT/JP2003/012158 



R 5a 



na fi 2-5 (omk^ U 

7)-l$5t(c 3 ) 

R 15a R 15b 



p 16 

R (c 3 ) 

ne . 



8)-^^(Ei) 



R Wng 

nf&0~3 ©*jR*r*U 
ng tt 1~4 <£>li^£:^ L N 

X™YfiCR 18 -CH 2 (iW> R 18 tt**flFF- N t Kndr^ N />a^ = 



•3- 



WO 2004/029056 



PCT/JP2003/012158 



C=CHfc*U 

^(Oi&mTM g&k b< ft^gftOffiRV* p7M;K g 

&t> t < n^am©r y -/k g&t> u < te^smo^i^wsi^ 

9) -^(F0 

— V— W-R 19 (F 1 ) 

V™W ft CR 20 =CR 2 i (^tf , R 20 *5 «fc Z>* R 21 r±H— ot, Tki 
JEC^ g&t>b<te#g&tf>{©£T/i^K g&t>b<tt:#g»<Z>ffiift 
T/v# y A /K g&t> b < te#g&<2{&&^ n T/v^/K g^t> b < 
li*l*07P^ g&fcb<f±#g&©#*i^*SUk g&fcb 

Ri» fiTKSSJ^^ g&fcb<tt#g&©^7/v*/K g&t>b<tt#g 
ftOfi»7/u* / -OK g&*> b< tt#gft©ifift^ o7/i^f/K g 

t < vmw&(DT y -/k g&t> u < ti#g&©^«&«3fcat^ 

g&k b< |itIt©7o^ /K fii7/^ar^M=;>tfc(± 

R 22a R 22b 
nh R 23b 

(St*, nh, R 22 *, R 22 \ R^#±T*R^W:*;h^ftllMBnd* Ri*\ 
Ri3\ R"a *5 J: t>* R 14b t mmx*h 3 ) 
tctc U V™W ^ CH=CH £ # R 19 teg&t> b < te#g&<D7 y - 

10) — CH2NHR 4a Kf, R*» liftt) U< li^I^O»7^^^, ffifcS/ 

^ a 7^3VK g&fc b < ftfEW&vmkTfr* ;J'K gi&t> b < fit 
#g&OT JJ -vK g&t> b< tt£g&02r«ftit#llt& g&t> b< 
te#g$&<£ 7n^f;K (ffiftTVl' = ^ /utfsvK jfc/V ^ fc f4— J© 

R 5a 

N>N. *_ (B 1 ) 



-4- 



WO 2004/029056 



PCT/JP2003/012158 



na, w*#£i*Rton*:3ri^tiMmbmmx*hZ)) zm-r] \ 

-(CH2U-CCR 6 *)CR 6b )(OR7) nb, R 8 \ R 8b R? ttfi^tl 

ItlBnd, R 13 \ R 13b :i3j;tf R 16 £I^T*fc3) *3,};t>' 
-NR 8 ^ Kef, R 8b *5it>*R 8b fil^-*fcfi^^oT, tK^M^ g*& 



11) -CH 2 NR*R4<= (it*, R4t*5j;TJ«R4c(±^^fimil3R 14a *3J:U ? R 14b t 
IPHfrT?*)*) , 

-(CH2U-CCR 8a )CR 8b )(OR 7 ) (5*;*, nb, R*\ R^itf R' f±-tiv?n 

— NR 8a R 8b O&f, K^^it^R^fi^nmrnrlBii^a-efc^) 

Q tt**Ig(-f-*fcB: h*^^^**"*-} T^ftS [1,2,4] h !> 75/ 

u [l,5-c] fcf y =• fctt-£©K^±W&S*iS4fiL 
(2) R 3 ^ 

2) {g$^n7/i'= 5 r/K 

3) ^/1^ /L- 

4) g& t L < tt^I^©fil7/W* / >f /K 
B)«4fet> t < (4^mm©7 p 4 /K 



(sStfU nd, R» Ri 8b , RWa^it^Rift^^^iB^^-efes) N 
7)-$l£(C 3 ) 





-5- 



WO 2004/029056 



PCT/JP2003/012158 



R 15a R 15b 
ne 

8) -j^^CE0 

9) -«(F0 

— V— W-R 19 (F 1 ) 

-efc5±lfl (1) IES^[l ) 2,4]hyTy'n[l,5-c]t o y ^^^^^fcti^:^ 

(3) R3^-CE3OTR4a R^ |^BufBtime$>5) . -(CHaU-CCReaXRaXoRT) 

nb, R*\ R6b^«tO«R7{i^timfflEtlMia-efcS) *5,fctf-NR 8 «R 8b 
(5£«k R8b^j:0 R 8b (i^mHulBi[^a-efc?)) ^kftSS^^tfftS 
SmS-egm^nfcT V -/^T^5±I3 ( 1 ) IB«©[1,2,4] > y ryn[l,5-c]t° 

(4) R3^-CH 2 NHR^ (5£tK R4a^|Bim^X'fc5) T'g^frfcTy- 
^T'fe5±f2 (1) |3®©[l ) 2,4]hyryn[l,5-c]t°y 5t>y^^fc^^O 

(5) ry-^ 7 ^-/v-e&s±iE (3) £fc« (4) fB«©[i,2,4] h y 

( 6 ) R 8 # - CHaNR^R 40 (5£* % R* *5 J: R 4c Mfrl^jiuia 
-(CH2)nb-C(R 6 «)CR 6b )(OR') (5fc<f\ nb, R 8 <\ R 6b *3J:t5 R 7 teZth^ftmmt 

fEife©[l,2,4] h y Tyn[l,5-c]fc°y ^^^^^^^©^±^$^5^0 

(7) RS^-CCH^-CORHCR^XOR 7 ) (5£>K nb, R6\ R6bjej;T>*R 7 «^:^ 

[1,2,4] h y T>/n[i,5-c]t°y * vymmfcttteZfDmmi&mztizi&o 

(8) R3^-NR 8a R 8b R 8b *5,J:t) ? R 8b «^mHulE<t^r*fcS) T? 
M^$nfc^««mS-efc6±IE ( 1 ) IB«©[1,2,4] 1^ y 7/ n[l,5-c]tf y 

-6- 



WO 2004/029056 



PCT/JP2003/012158 



o) ^m^mnm^]}^^tnt^ryv^v^^±m (6) ~ (8) <o 
v^ti^^i5«<D[i,2,4] > y r y p[i,5- c ] t° y ^ ^ymmi¥^tcnt(Dm : m±w 

(10) R^-«(C 3 ) 



(iW\ne, Risa N Rieb^j^tJtRae^H^Huiatl^a-c^^) -?£>3i:lB (1) 



(1 1) R3tf>-CH 2 OR 16 (iS^ R 16 l±iiulB£IWefc5) TfeS±IB (1) IB 
«<D[1,2,4] h y T^n[l,5-c]t°y 5 ^^^^fctt^^SifF^^^S^,, 
(12) R3^-^(E0 



(5*# , nf, ng, X™Y *5 J: 0? R 17 nZti^timBk mmx°h S) T-fe5±IB ( 1 ) ' 

iB«o[i,2,4] h y n[i,5-c]t°y ^ ^yf^^^fcii^oliifFf^lxs 

(1 3) nf # 1 -Cfc 1 ?. ngtf* 1 "CifetU X™ Y ^ C=CH T*fo5_h1B (1 2) 

(14) Ri' ^gmtj b< fi^gm©MT/Vdr/V-C£>5±IB (12) £fc& 
(13) 1B*<£>[1,2,4] h V Ti/p[l,5-c]t°y ^ ^^^^^{^^mSifF^ 

(15) R3^-»(F0 



&&S V— W*JJ:VB w tt*iveHttlBfcWII^**) -e*>S±IB (1) IB* 
<55[1,2,4] h !) T/o [1,5-c] t? y 5: fcte^<D|i£Jl±fF^ S *l3 & 

(16) R3^-^(A3) 





— V— W-R 



19 




(50K nd. R 1Sa s R 13 \ R^feit^R^^tLmHUlB^l^at'fe^) 

-7- 



WO 2004/029056 



PCT/JP2003/012158 



±13 (i) m^<oiiM]^vr^x2[i,5-c]^v^ymmmtz\t^<Dmm±w 

(17) nd & 0 "CfctK R 13a &<fctf R 13b #Ht^fto Ti^II5C^&*1"±lB 
(16) |S*0[1,2,4] h y Ty P[l,5-c]t° y ^ ^^gft^fcit^ll^f^ 

(1 8) nd^0f&5s Risa^it/Risb^^^-efc^ifB (l 6) IB^O 

[1,2,4] h y T^n[i,5-c]t°y 5: Vyffimftt.frft : t<D%m±.¥?®is1riZ>&o 

«^0'S£jRT/V^/i'"Cite5±ia (16) ~ (18) ©V^-f ild>fcC<tO[l,2,4] h 

( 2 0 ) R"a $5 i X* R ltt *5»«-t 5 ^^JET- 1 Hfcfc * o Tg&t> U < tt#Wfc 
©«3RatSSr^i-«Jt|B (16) ~ (18) OV^tl^«0[l,2,4] b y T 

y n [1,5-c] tr y 5 ^^ii^^fc^^aifF^ £ axsifi. 

(2 1) R^Stf/l^K aftt>U<f4*filft©teftT/>*/>r/v*fcf±«ifet)U 
<ttsfflt&©7n>f/V"T?S>S±lB (1) ) IB«©[1,2,4] h y T^n [l,5-c] bT9 5 

(2 2) Q^7K^T--efe5±IB (1) ~ (2 1) ©lvf*UB>fc:fE«©[l,2,4] b 

y [1,5-c] try $?>^w**;fcti*©3Si3±sf^£*t5*fio 

(2 3) RiaS7y7VT?*5±IB (1) ~ (2 2) ©V^TiL^^IE^(D[l,2,4] b y 
T^P[l,5-c]t°y 5 z?i^&fctitiLtt*:<D%m±.¥F&£hZ&. 
(2 4) RMS7k*JS-?"T?S>S±ffi (1) ~ (2.3) <^Tfta>fcfB«©[l,2,4] 

h yryn [1,5-c] t°y ^iPi/mm&ttte^mmt^ztizM*, 

(25) ±12 (1) ~ (24) ©V^"f^KHB«0[l,2,4]hyryn[l,5-dtry 
(2 6) ±IS (1) ~ (2 4) <DV^^^I2«©[l,2,4]hyT^n[l,5-c]t°y 

^y^?6»j 0 

(2 7) ±12 (1) ~ (2 4) ©V^^^|2«<D[1,2,4] hyryn [1,5-c] tfy 
(2 8) ±12 (1) ~ (2 4) ©V^n^f2«<D[l,2,4] hyr^n [1,5-c] l^y 
(2 9) /N°-^yy^?M^J0^3t©fc*(D±|2 (1) ~ (2 4) Wffofr 

mia*o[i,2 f 4] f y ry n[i,5- c ]t°y $ $?y*t*#*fcfrt©3!S3±fF&$ft5 

(3 0) 5o«f&^©*!J&©;fc«>©±lB (1) ~ (2 4) ©V^Tftfl^lB*© 
[1,2,4] h y 7 yn[l,5-c]fy ^ ^y^Wtfc{t^O^S±l 4 F^$^6^^ 0 

(31) 7^y^yA2A^i^(Dmm%mK^i-^MB(o^m^^/^tcn 

-8- 



WO 2004/029056 



PCT/JP2003/012158 



^Kffl©«ifi©^«)0±IB (l) ~ (2 4) wiTfifrKJGMolifiAhVTyr 
(3 2) ±12 (1) ~ (24) OV^^IB^IWlhDTynll.S-clt 0 !? 

&>b&&& i Tfffifflmnm* bftzmzvmtiiz tiz&Bnft&Mo 
(33) T^y^-r-ffi, mn\m±B.im, Amsmfc. fcmtmnvtmm, 

a0W©iet©fc*©±ia d) ~ (2 4) o^-rtia^wMoii^vvryn 
[i,5-c] try 5 ^^^flc^^ttJ&ca^W^Stis*©^. 

(3 4) ±12 (1) ~ (2 4) (0^fm^mWt<0[l,2,4]hVT^n[l,5-c]^V 
(3 5) ±12 (1) ~ (24) ©V^n^^ia^©[l,2,4]MJT^P[l,5-c]fy 
(3 6) ±12 (1) ~ (2 4) 0^irflM^m(0[l,2,4)hVTyn[l,5-c]^V 

(3 7) ±12 (1) ~ (2 4) ©V^jl*^!:|E«©[l,2,4]HJT^n[l,B-dtr5 

-tzT/wys^T-ffi. mnim±&Mfc aids mm. entis« # 

mCTJV^jVt UTtt. 0»*OT«*fcf4#l!^©&*# 1~6 ©T/K*7K 
<fc 9 JMfrWfctt* ^?vK -/n tVK -Y y/o t'/K :777K -Y V^/K 

t Fn^^fi^{gaT/v^;v©iSi^T/i'^^^^ft> fm^BT/^/^h 

-9- 



WO 2004/029056 



PCT/JP2003/012158 



tfl&fifl&HR 3~8 ©^n7/V*y^ iOftftWfcli^n^'^lk f 
^o^^^S, v-^n—^rf-^ V^n^^^SR. ^n^^SW 

y^f-y y/K ^f-yy/w ^ryy/K -fs^yy/K tr^yy/K try 
^ i?^/K h y t «y > k y /k !);k =/k ^y^f-y y 
;k -^y^ryy/K ^-r^ryy^ ^y-f^yyy/K t°y k=^^ 

T9A"*/w±* Wxtf^ic 7~15 ©79^ £ 9 ftfl^tett-^SVK 
1-7^-/^^/1^, 2-7rc=./k^^/K 3-7^=/V^n t°/K 2-73i=^7 p n t 9 

/K 2-t7f;Mf/^©t7f/H^SLfctel7;v^K >f 

x hyt Kndf-y y/K 7 1 fc Kn>f y^r/ y/K KaTif t°^/K ^ 

1,4- * t° o [4.5)9** - 5 . 

#/>tjwk «m>l< tt^ffifeory— /k ry-^^^s 77^w^ 

^T/V3 ^vfjfiii7;^ 3ri/ % «7VV# y /K T y -;vgm»T/v* 
/-f/K 7o-<;K /Jvi^/K ^*?y. h';7/i/to^f/K tf~/K *^y 

■10- 



WO 2004/029056 



PCT/JP2003/012158 



R3<D£H^*5tt5 

5)g& t)t< tt#g&© 7^ muss ft s g&7 p >r fr(om&& 

— CH2NR 4b R 4c (5£4>x R^^it^R^^tb^tbWIBir^tffcS) x -(CH^b 
- CCR^XR^XOR 7 ) nK R 6 \ R 6b *5 <t t* R 7 fi^fr-efriiufB t l^ttX* 2b 5 ) , 
— NR 8a R 8b R^^it^R^^tL^n^lBiRtt-efeS) ^fc^fcfctf) 

7!)^/^^ TP -OK 77/^/K TyyV^/^^^ 3Sr#iJiaBfc8l£*3 
i^oy^tt^-ettfiWBiPHS-CJfeSo ^P^VMT/^/v©/>py>§|5 

y i 0*7 y - v ^flsawu ^avetutuiB^ t^priBT y -/va* e> 

-11- 



WO 2004/029056 



PCT/JP2003/012158 



£ 1 oB&fc t fcS i: ^T'$> 3 0 

&Li/t b t/v^/k if t < te^g&or y -/K ff&t> t < (t^fftor 

t°B y f7^/ y s?~/k y v^/k t°^y 
y N y y y ^ v ~ y y ^ rF7t 

Kb fc°7=/K x f7t 7 7f7i: FB^y y/K 7 1 h7t 

y ^y y /k t^^tKn^y^ v k y m-^^/^^-^ 
£mz^x%m&-?]bZ>oik&®(0<Dtp-?Q& 3,4- v>y h^-^vvv-e&s 

Rs^-CHaNHR^ <Bfo R 4a (±MIBilSl«T^§) , -(CH^nb-CCR^CR^XOR 7 ) 
(5^ nb> R 6 \ Reb^i^R'fi^^tLf&IBi^T-fcS) *5 £0-NR 8 *R 8b 
0£4\ R 8b *5 ±tf R 8b {i^nmMIBi IWCifeS) *»bft5»J: 19 aitftiS 

R3^-CH2NR*R4c &ft s RAfeiVR^tt-tn^flWBtlPHS-CfcS) , - 
(CH^-CCR^CR^XOR 7 ) nb, R 6 \ W&iiUW \t%Mfrimkm 

mxh%) *3<fcTj-NR 8 »R 8b R»*5it5R«»f4-€rtl€ih,l(rlBt 



-12- 



WO 2004/029056 



PCT/JP2003/012158 



R 3 tf$-NR 8a R 8b R8bfeJ;U?R8b{i^timBfil2i:IWiaT*fc5) "efi& 

R 3 ^-^(C 3 )T'fc 

R 3 ^-^(FOT-fc^^fetfctt 

R 3 ^-^(A3)T'fe5-fb^W^ U\ 

RM-33 J:t/R 13b ^7K^Il^-CfcS^WJ: 90* U\ 
* fc> Ri &7 P ^T?*> D > a»o R2 iSTk^JS^t?* ?> > $ b R 3 3P— »*CE l ) 

C=CH-efc5^W5j;t)^u\ 

m*1blft>*i> fm±&&£ tiZ7 LXit, Ti/te-VJ*. 

R 3 tftft&fc L < li^i^oj y -juHiziiW&b L < 



•13- 



WO 2004/029056 



PCT/JP2003/012158 



CI 




R 2 
(IQ-a) 



HN^O"° CH3 



pch 3 



do 




NH 2 



R' 



,24. 



R 2 
(IH-a) 



T V -^tznm^h L < »#**©##&«*»£&£ U M b y ^/v* 



W098/42711 ^|B«©^^<t'9^3t$^5^tl(lD^^W*^ « 

*©/^i?!7i^^t>©#£TN i~io sa©fl^t><m)£i§^$&~i40 o c© 

m©aart? % 10 #r B W8 b#mr&$*5 r * k «t •? s ^-a*aQ-a)*#s - t 

£f£H\ 0.2-5 L< 14 1 S*©^m^*fcMS^SsAPLTff5 r. 

<MB, fiMJk &*!^ Ittt,' Mtli b !7 ^"f-)V7 % V, 

i-yy h\ isaw- h y *sMitf- b y c j»m&hif <p-e 

TOttlffiKi LT #Rff^^/t^-7VK Th7tKo77y (THF) % 
1,4-^^rU-^, N,N-^^f/V*;^7 5 .K (DMF) % N,N-S^ fvKTi? h T 
5: K (DMA) > ^^/^/V^^r^K (DMSO) > ^<yi£y, hz^y^ 

h =. MJ ;k gf^fvK WPBft? ^vK * f-A'X-fjvtr Y ^ * / •— /K 

0tL<{tTHF. dmp, *^*>jfe>^ ztibi$mix«iztcnm'frvxm^ 



111 
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;)7xnt y]/* 7 v 5 * a (n)^ fr-a t < ft&te * ( ^ 3i =^># 7 ^) 

So 

X@2-l 

7;v*vmfcb Y V 7As*n * $ vx/ufr^&toWi&Wt*. M lO'C-lOO'C© 

m<DMMx\ io #ra~24 b#«jii-3 r t t x «j . ik&M(m-id*nz> z.t& 

^Klthy7/vtnftl^ 1-10 S*> ff*U<»4 Si©7=y-/K 

Ts 1~50 Sfis L < f± 3-5 Si©fJJ7/Vto^^ >-*>*^£fctt 
fifclTC, ii^-0 < C~80 < C^)F^CQtB.^ £?;§: b< 14 10°C~40 < CoFp^^T\ 10 
£W-18 B#IW«Hli-5 - itactt), fb-a-#9(IH-a)&#5 r. £ 3„ 
IS2-2 

-ffc^ftaQ-a)*^^^*, 1~10 U< « 3-5 ys*a>]gMS&8ft; 

m, m%-ttffim=.T^-7J>.±)) vj* (can) s ^PD^7;^y/^y 

^ (DDQ) 0^L<f4DDQ-C% It 0t~tit5^ W®M©f B 1 
CO fiS, L < USitJ, 1-48 B#Rk L < tt 3-5 H3TOJli-5 ZkK 

■ TOt£«£ LT feu M£tf ^^v^-x/K THFs ^ DMF S 

DMA N DMSC\ Yfr^Ss ^-isls^s ^no^^y, ^nn^/k 

/K * Tvlo^/u^r h >\ /K yo^V^, ^y7°nt° 
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7 ^-2--T /H? O 7 ir * — yufls & if ft 5 ) 
I&4 
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Ettfgl&'K 1-50 Si\ U< tt 3-5 M5*©0!l*.fi!tt8K &Wts V* a » 

0^ t < ttaat-e, i~48 mm, m$.v<\* 3-10 z.kK£*>ik& 

DMA, DMSO, I', Wv^^, ^rv'W, ^on^y, 

IS 5 

#J©#£T, 1 ^S-^i§^J©s 0£U<f3: 1-10 ^*©^fe(V)t> ilfiT- 

78t~ioo t c©K©?a^> u< tt o e c~5o^co^©?a^x% 10 #f^-24 

^ppi^y, ^<^V N h/vacv, JE-VUy, itx.f-A'X.^ r/K THF, 1,4- 
DMB\ DMA, MJ>K ^^^^ s fctfbtt, itbbtt 

J^^fctta^UC/BV^frU *"Ct> THF, ^nn^^^fcttCljxfe© 

RJStt> &gtO&CT«J;~;to®SiJ©, #£L< ft 0.5-5 ^fi«&» 

2©It3 T*# ft* ft£4&ClQ-b)*r> ^flHt»JSE*> 2-4 ^ fi©315ti 
5|IJ©#|ET, SS-78 < C~40°C©f B 1©«T\ 10 #F B 1-24 B#IW % L < ft 1 
-3 B#ra*ffiS-$-5 r. £ i 13 , fc£fcClQ-c)«r#5 £ 1 &X% 5c 
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^nax^y, ^<^-feV % Ivt^^ ^^vy, i^ac^vpcc— r/K THF„ 1,4- 
DMF N DMA, T*b=MJ/K *9 J*-^ ^9/-;K 

X@7 

fc£*ClQ-c)*/SV^-C\ »3gSfe 1 <OXm 2-1 ^fc{±xa2 - 2 £ Nfl|&£j& 
ft-&»ClH-e)l4KT©XS-CK3ti-5 
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(io-g) 



£"K\ SiSST 0°C~80°Ctf>F B lOM-C\ 10 :9f^~24 Bf Fb^ 0£ L < 1-3 B3fp% 

asts, <&^kj&ct o.i~4 %m<Dmm*w>toLxft-oxh&i<\ mm 
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DMA, DMSO, ^y^y, hfr^l/s ^r^V^> '^no^^ #nu-fc;v 
Why, jfcflt flat DM4E .flat TK^feWfen, rtibiilit^ 
^«<bt-Cf4 N MittfMii, BMbffiCDs SHMROlX ^op^ 

as h y ^> jajmKSH- b y ^ i§^b7K^tf 5 fctf &ti> *t?t> 

X@9 

fc^*aQ-d)&*J£t£&ifc t K 1~20 iiOAO^WbH^ aff 0°C~80°C 

©racial u< liiiT, io^~24b#tosu ^ftfcfti^CiQ-d) 
<h;y ^swsfctf t-ek^f-y/w o y k^s u\ 

^iiHHfflfci: L*Cf*> 0iJtTOnn^^^ ^op*/^ s THF, l,4-i>*- 
DMP\ DMA, T-feh-hy/K *<yH s S* tTJJ 
e?y, h y *?4 y^n 5 ^ 1,8-S?71f Vi/f n 

[5.4.01-7-^^^^ (DBU) > N-^^/V^/V^y ^Wfctf -frbW 

310-1 : R6a £: R»#PI-^;fc5»£©fc^KlQ^©»3i 

<k&moi-e)%iFm\mm i P, 1^20 ys* % l< » 2-5 

m(vn)<b-ioo°c~5o < c^r B io&^ > #*L<tt-78 , C~25'Cc5ira©iaarC, 1 

^ra~48 r t k * 9 >R 6a £ R^ii-^&sm^^b^aQ-fl 

X® 1 0 - 2 : R6a R6b j&sgft 5^©fb£*([Q-0©Sj& 

fb^aQ-e)5r^vN-c, i~i.2 mm<D^MikmnM(vii)*®.Rii-z> m-f&JM 

fltSMttlS 10-14: PflSfclfeft^fr 5 r £ \z£ <Q N R** Ret *i 
$§#<^b£^ClQ-£>&#5 £. i: So 
XSl 1 

4b£$lC]:Q-£>£/8V^ Mitft 1 1 £fct±Xg 2-2i P«3&RJS 
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OCH 3 




Hl\f V 




X|iT2 




OCH3 
(H) 

M 



. v HJj (IX) 




OCH3 

hn- W 0CH3 

N (IQ-h) 





N N <\ -.1 
1 I ^ — R 1 

= N (|Q-i) 




Rk R 2 ^ R 4a > R 4 \ R 25 *5<ttJ ? M{t^ti j eti>ftulEi:lRlttT?& , 9> 



( Hetl 
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Igl 2 

it^oi)t i~io iis©{ti^Kix)&;^T, $mm2<DiM3 tmmzfc 

III 3 

ft*3iafc7 
Igl4 

IS15 

$^it^6<Dx@i 2-e#bH5{b-a'^iaQ-ii)^ffiv^x. %m&4<DTM6 tm 

Igl 6 

fc-a^IQ-i^V^ 1 CIS 2 - 1 £fcteX© 2 - 2 £ lilltl&RJS 

5- tic J: 5. ft£^(ffl-lO£^3 - 5, 
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(5£«K B.K R 2 > R 6a > R 6 \ R 2J \ R 26 x Z*s«fcT>* 




XSl 7 
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Igl 8 

£«b([Q-k)£#3 w t ^Tt 5c 
Igl 9 

ft^&aQ-JdSrJB v^, m&fe 5 ©II 10-lk PflSftRjS&fr 5 - £ K: «fc 
5, R6a £ R6 b tfm-X-&Z)Ws-&<DlkG-%}(IQ-d*'ftZ> 3„ ft-£ 

mdQ-id^m^x, wmm 5 ©is 1 0 - 2 1 i^fts/s^f? ? r. i k «t 5 . ft 

I@2 0 
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(IH-m) 

t 

m-t) 

gaffe 1 o 

Ig2 1 

its-moo tik&voQO&m^x, mmmKbTMi tmm^m^n^^t^ 

. IS 2 2 
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fc£4&aQ-n)£/B v^, mmm 1 ©it 2-1 1 0 - 1 k * x 

«fel 1 
X&2 3 

DMA N DMSO> ^no^y, * u a M^SIs v 5 ^ a n ^ 
-<^ify, h/v^, ftifti^/K /pW^ KIk h!> 

a AUtr y v^a, i§-rv^>» y HiMbfitJi - try 

Ig2 4 
X@2 5 

~iootj©K©?aSs 0* t < tt^a-e, 1-24 isiau t < « 2-3 

y/K Tks ^<Vi?>\ ^DP^^y^Sfclf^ itlbttW 

Sfctta^i/rffli^fru thf *fcr±T-fe b ytmt. tv\ 
ym* h if b f^s ^ v 1> 4- ^/we/v* y u v \ 

X@2 6 
X@2 7 

^^OH-D^SttWf , 1-10 £ 0* L< «: 1.5 *iii3 
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gSBffel 2 
Xg2 8 

mgmi i©ii2 3^fc«xm2 7T?^e>n5<b^CiH-k)^ft;^cxnD 




(5&k r 1 as* t* r 2 {i^^i-eMiB t whit?*> y> ^ r 28 R i4a t mmx*h 5 x 

R 2 s f4 R"a j^i^T/V*/^ b*Jg© ^ V $ U R 30 

^*CiH-n)ttWT©xa-ejSB&r5 rim 5„ 

X@2 9 
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WC, 3 ©X@ 5 i: I^a^lS^fT 5-£rfc«fc»!K ft-£t>(IH-n)<H# 

Xg3 0 

5 

X@3 1 

i~20 ^(D^u^yfcMk i~io Sfi^b-a-^(XVD^^PM$^5^^ 
fe0H-n)i:®^-10 < C~100t:(DKoM^ « L< te^MT\ 10M~24Bf!l 

DMA, Tirh^MJ/K ^^1?^ h/^^x # VVi/#<A^g£<t#!l£fc£ tf U 
5»\ h y z^f-AST 5 ^> y T'n fcVl^fvl'T 5: >\ N-y ^vl^/V* P 

£2I£lt/13v^ ^ t&xz, t°y ^>-;Wi£ bv\ 

-r^t., ^^(m-n^^ttM-K o.5~io ^ao^^ij(D#«T> i~ 

10 ^*:<Djb^(xvD^ii# o°c~50 t c©ra<£fi£T- 10 ^-ra-70 B#P B TOS£i*: 
5 r t K «k 9 , ^#/0H-p)^#5 n i ^-e# 5o 

LTWu ^iJx.^^^^-x/K THF, M-v^^lf^, DMF, 
DMA, DMSO, ^<^if ^> hA-^^, ^v'U^ T* h V BlFlfc^fvK 

WreJ^cM^L-C/BV^frK ■t'T*^ DMF ^fcttTHF LV\ 

fS£3i]£: LXl*. m*-li 1,3-v^ u^**/** fls**M % h\ l-^^-3-(3- 
i^y ^/WT 5 y fc»#/l^eM 5 FM, l-^^/W-3-(3-^y "f'JVT 5 y 

\?;i,)j);i>i8*M 5: m^y^^v^i/-^^ (edc y^y) Wfctfbft 

5„ N-t KP^tt<^^ K% 3,4-^fc Kn-3-t Ka**>-4- 

& 1-t vn^^yyhvr^-/^<Dmam^m^nt^m^^thx 
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EDC 7f7^Koy- V^— X (Tetrahedron Letters) % 34 

48^ 7685 H (1993 ¥) !B*©#8n!ieBrt" 5 £ t 5„ 
Mit^l 6 



HN 




OCH 3 PCH 3 




( X1 ) 

R 2 ( ,Q " n ) R 2 



XH32 




OC(CH 3 ) 3 



IH36 I 

OCH 3 



pcH 3 W //-° CH 3 



HO. 



rYV,i (X2) 

N I R 16 Z 



R 2 (,Q ' q) IS37 J, (XVIII) 



XS33 R 16 OH 
± (XVII) 



I r16z 

1 (XVIII 



DCH 3 
OC(CH 3 ) 3 /= J 

o^N-^\_h OCH3 

OCH N^N' N ^_ r1 
K^^S^^N (X3) 
HN^^i^° CH3 * 

y T N y_ R 1 Xg38 





r 2 (IQ-r) 

X?§34^^ NH 2 

T, (IH-q) 
R 2 

Ig3 2 

SBMfci 0©Ig2 iT»b^«^*aQ^tr=RSttJ«Bt*^ 1~10 3** 
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«iat(is m^ti^^y. v^y, *i/yy, thf, 

yy\ti^m^°V\/y^ 7yWz*str^ 7^*5^ H^^W^SI 

It3 3 

fc£«jaQ-q)£*ffitti&K I K 1-10 ^Jl, 0£ U< tt l~3 i!£fl:0ft*JK?& 
' 7VK ^y7otWi^7/K ^ap^y^fc 
K N^NSN'-t 1 h?*^71^#^*f-§ K> l,l'-(T1f 

Ig3 4 

-fb^aQ-r)^ffiV>T> S£3i& 1 (DTM2- 1 *fcf±xm2 - 2 t PtlftRJfc 
Sr^T 5 r £ J: I? % -fb^OH-q) 4#S itms, 

IS3 5 

SBt&l 0©Ig2 lT^btL^^^aQ-^^Stt^^s 0.1 ^i-TC 
M^S#^ETs 1~10 ££s b< ft 1-1.5 S*©«jfctft*tert-:/*7l' 
S?* — K N-tert-^ h^rv-TJ/^^/^^W 5 S-2-7^~/l'7± h~ 
b y A\ S-tert-y h ^TJ/l^-zW^-v 5 ^ ^JV-l-^jV^T' h t° y $ v^y, tert- 
h y * n a7i=^-^- 0* t < (4v ? -tert-^/l^v J 7J 

TO14$$&£ LTte, Miliv ? xf/i/x-7;K THF. 1,4- ^=¥-7" ^ DMF S 

dma, dmso, s<y-£y, hfr^y. **yyy, r± h~ > y/K 
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&S& lxix b y a^vr ^ tr y ^ ^ y tw^/vr 

^T♦^fc(ife-a'L-C^V^f^tu^^-e l b2~4^*© MJ^/l'T^yi 0.1-0.3 

4-^^ 9Vvt s: y t°y ^©jg^tiaw* u\ 

XS3 6 

tt£fe(Xl)&/BW-C, IH3 2 £|ig$l&R/S&fT5 r ft£#l(X2)S: 
IS3 7 

^fe(X2)^«^T^fc{tTOttW4's l~3^*omS#4Tx 1^*~ 
±m$<D4t£t%>(XVUX) 1 9ft 10 c C~200 e C©PBlO^T* 10 #Pb1~48 B#^KJ& $ 

^Stt^t LTf±, $lx.f£v^ ao^y, 7js/VA N THF N 1,4-^* 

3rf-^ v 5 ^ ]^vo^V N DMF\ DMA, ^<>-fe?^ N h/l^i^ *i/V^ s T 

m.mt Lxn, m*-iz y y ^/vt *My?n tv^^r $ ^ t° y 
a^cxs)^ ik&^(&)zmnmxtt\*7fW;m®m*. 1 ss-* 

iiPJofc^GCVHI)^ U< ti l~3 S*©SMb«©#^T> £J&£i2:3 £. 

^FWIi:tt^ flWBB^^ ^00*;^, THF, 1,4-5?* 
'J/ Y^y^l^s DMF> DMA, ^i?^, =¥v^U^ T 

IS 3 8 

rt^CX3)&/flVvC, SK&fel ©IS2 - 1 £fcf±I62 - 2 tnWl^^: 
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OCH 3 




Ig3 9 
Ig4 0 

<&a*(iQ-v)&fl^t\ & 5 ©ig io-u w**Kjs&fr oztizx 
-s-wiq-v)^ wc> ®?it& 5 ©xa i o - 2 £ iPi«j&sjts*ff 5 w t ic x t> , 

I@4 1 
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NH 2 



i*V\ .1 ^ n A n .n 



I TV rv\ 



NH, 

>-R 1 



R' HOOC ' 

(IH-k) (IH-s) 

NH 2 

R 14a N^N"V D 1 

^ ' J 1 / R 



X?I43 




O R 



,2 



(IH-t) 



K3§fel 8 



IS 4 2 

l^itmi 3 3fc«:lS2 7^#feft5to£fc<IH-k)«r/BV , >"t, M5t 

2fc 5 ©IS 8 t mUteRfcZn ?Z.k\z£*), ^«bOH-a)Sr#S - i So 
ttSSSfcl 9 

IS4-3 

8©It4 2T?#.feih/5{lS^ftClH-a)i R 14a R 14b NH fcJBl^Ts Sl& 
& l 5 ©M sit R«*®fc&fT 5 r. i «t 5 > f^#j(m-t)$r#5 r t a*-e 

HBf3fc2 0 
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OCH 3 0\ PC(CH3>3 

M— 6 .N 
(XX) 



(II) OC(CH 3 ) 3 (|Q.y) 



R 2 





IS45 HN^J R 

" n9 (IH-u) 

(5£*K R 2 > M, nf*5«tt^ng{i^nmH&IBiP^-Cfc5) 
X@4 4 

Ig4 5 

^^aQ-y)^^^T, jKfttic 1 ©is 2 - 1 1 mm-teRj&*fi 5 0. 

R 17a L 



N A N .N R^CHO N A N'Vr' 

*V R 2 xme R 17a - N W R 



HN 

(IH-u) (H-v) 

=^**U R 17a {4B^^IBORl7(D^^^b*^M^^I^V^TcS^t, R^n^ 
I3M4 6 

1~3 %M<Dm.m&&T, 1 ^*~^i§PJ^b^(XXDi:ii^ 10r~200°C(D^ 
(Dtm-V 10 £|ffl~48 B#F H TOfc£-fr3 £ t IC J: 9 x fc£*0H-v)$:#S - <t 

^StfiSSSEi UTtt, ffl&tf uupt^^ s fun THF, 1,4- S** 

-34- 



WO 2004/029056 PCT/JP2003/012158 



*Vy^ h*i/^*y, DMF, DMA, ^Vif ^ h/U*^ T 
Itll «*.ff h V ^ *M Vf* fcVi^^vvy ^, bT V 




(IH-x) 



(itfx Rl^ R2 % R6 a> R 6b N R26 n L> nf & «fc ng te-^fa/^frl/flJlE tllitfct) N ' 

nh 14 0~3 ©It^it) 
M5tfe2 2 

I&4 7 

m 2 1 ©Ig4 6 £ I^filftKJfc&fT 9 - £ C «t 9 ^ <b<g*$0H-w)&#3 £ ^-C 
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X©4 8 

*#<5^i:as"T?#5. tfc; ik<&yo<m-w)*m^Xs tmi 0-2 tmw^Rj^ 
mm 2 a 

XS4 9 

m 2 1 ©IS4 6 i: PWRfcRJS&fT 5 r t J: 9 % ft#IKlH-y)£#5 - £ &X 
X®5 0 

te^OH-y)^^^ SSatfe 5 0X^1 0-1 iPIfilJ&KJSSrfT^^ i^J;. 
Mjtfe2 5 




(IH-w) (IH-z) 



R*> R^ R 26 s nf> ng^i^nh^^nftulBtiia^feS) 

XS5 1 
Mjf%2 6 




(IH-y) (IH-aa) 
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(jfceK R 2 > R G \ nf, ng^it^nhM^lWS&ia^ll^fcS) 
X@5 2 



iOtilfc 2 7 

>fb#^0H-ab)^Toxm-c^5ti-5 r i £ 0 

IS 5 3 

Mit^2 0OIt4 5^#feft3fc£*(mTi)fc*^i&ift l: K 0.01~1 
L< tt 0.01 ^*©^J^.tf 10%'<7$?!> A(0)/&*t&*S©#&lN 7kiit#ig 
o'e-ioo'conoofi^ 0* b< tt 40 < C~80'C©IRI©?a£t? 10 #H9~5 

LT^ THf\ l,4-i?**y->, DMJ\ DMA N DMSO, 

^yifV, h/v^^s ^i^V^, ^PP^y, ^nnz)vi/-i» N mMit^, 

Mjf&2 8 

fb^||j(IH-ac)«mTOXST®I3ti"5 - fc ^"C* 
X©5 4 

Mit&2 7©lS5 3t# b ft5 te-B^OH-ab) <fc£%(XXI)* 
(XV)£ffiv>T, »»ife2l<DIg4 6£|ia«ft^&fT5£fcfcJ:D % ik&M 
QH-ac)«r#5-^^t5 e 



HN 





R 17a L 
(XXI) 

R 29 CHO 



(IH-ac) 
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OCH3 OCH 3 




%mm2 9 

Xg5 5 

*l3tfel 6£>X@3 2^bft5fcfr4WlQ-q)«rJBV v C N $*SiSfcl l©Ig 
2 3 4: KESfcSJ&fcfr 5 ^ 1 J: *> , ft^(IQ-z)^#5 r. £ #-et 3 0 
X|£5 6 

jb^aQ-z)sr^tt« [ f j > i~5 %&<Dm.m#&Ts i~5 s*©^* 
(xxiv) t 9$ o < c~2oo°c©i a B w&g-e 10 #ra~48 b#K£j£ 
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Y**s^$>V, DMF, DMA, ^>"^X> h/i^V, ^yW s T 

TM5 7 

-a*(IQ-ab)£#6 r £ ^tft 3 0 
It5 8 

m&m3 o 

Ig5 9 




(IH-af) . 



JM6 0 
M6 1 

4b-a*ClQ-ac)£fflv>-c, SHii&l ©Ii2- 1 £fcteX3i2- 2 i 
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NH 2 



y-R 1 




V-R 1 



R 



(IH-af) 



R 



(IH-ag) 




(5£>K Ei, E2*5J:t) t R 19 f*^n ; etittflBi:^X*fe5) . 
«B&fe3 2 

XH6 2 

mmm3 3 
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i <9 > fc£4&lClH-ao)£#3 - i: tf5T?t So 

DMA. DMSO, s<y\£y s Y fret's ^riXV^, v/^n^y, ^nn*^ 
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DMA, DMSO, h/v^i^ v?^pp^^^ s ^nn^/V 

A N Mlt^lf, yo/V-vK 

* fc LTffi V ^ *U "C % ./ t V \ 
X@8 1 

ik&MiQ-sfizm^x, i <^>xa 2-2 1 mm^mm^n 5^ tizzy, 
samut®^ fiixtfs mm. ttm, «sk km, 

■^hyT/Wb^M^^x Wz-tfs KV^^ T/vft KVS?^ % 

^i:t)-Cf 5o^n y FUityfeXMT h 7^ Kn^-V^— X (Tetrahedron 
Letters) , 37 40^ 7193 H (1996 ¥) «H IBi^:£8rC«3i U 

y^£, Btfi^^Srs iPr^y^dtW^i-c 
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Bruns b (O^Wi [ ; tl^^7'-77'-7 3 i 3 S?— (Molecular Pharmacology) „ 
29 331zJt (1986 ¥) ] ^^F^BfeSSriD^Tff ofc 0 

7 y Y%k$kfc%, TK^bfc 50 mmoiyL 1> V Ko^^ 5vv)T 5: / ^ ^ 
^■^m (OTx TrisHCl iB&i-) (pH 7.7) <t\ 

-fif-. (Kinematica tfcfi) £ffiVv-C«Lfc 0 ^M^JS'L^ilU (50,000xg, 

U il«©S^il^ffofc 0 ^btLfcS^-W^^x 5mg (Sift) /mL©m 

£ 9 I- 50mmol/L Tris HC1 !§W$t [10mmol/L Mfc-??^ 1 ? 
T? J VSfT %1r~ V 0.02 mix Wmg ®M (Sigma #§£) Sr^tr) 

±.m<D^m^fcmmmmm imL m v ^A-e«Lfc cgs 21680 

{3H-2-[p-(2-*^>v'^^v)7^^^T5 y]-5'-(N-^^/V*^>f-^ K) 
TxV : 40 a— !) — /mmol ; • ^ y?7> K ■ ^ P T (New 

England Nuclear) tiJJ [if • i^-' ^ ■ ^ • 77"V3D^ • T>"K • 
^.^<y^ i/^/Wiry t°a. !7x-r y#X (The Journal of Pharmacology and 
Experimental Therapeutics) , 251 *K 888 M (1989 ¥) ] } 50uL (ft&ft 
£ 4.0nmol/L) *5itm^^ 50uL ^^Px.fc„ *S^$?& 25 < CX* 120 
ftfcfs #7*I13£» (GF/C ; Whatman tfc») ±T^»3I»§U i£t> 
Ufc 5pX <D 50 mmol/L Tris HC1 3 IH» Lfc 0 # 7 *8£*t« 

^7^tiu i/^v-^- (ex-h ; ^%mm^m#M) 

(Packard #M) -e$l£Lfc 0 
^mt^m<D A2A%®fcffi£ (3H-CGS 21680 Mt) fc*tt-3l&W©£tiH* 

ia**(%) = {1 - (X-Y) / (Z-Y) } x 100 
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m (Z) ttt. mL<t&yo&&&TX-<D 3H-CGS21680 *££J&HfB 

(y) tn. looiimoM, ft o^vwfy^y 

(CPA; Sigma tfcft) ##ET"CE> 3 H-CGS 21680 fe*tt#rt6*T?*>3. 

(X) #«*£<0fs^fc£fc#£TT©TO-CGS 21680 Hf 



-59- 



WO 2004/029056 



PCT/JP2003/012158 





(%) at10- 7 mol/L 


1 


65 


7 


64 


11 


53 


16 


36 


17 


70 


25 


47 


38 


84 


39 


66 


40 


58 


41 


54 


42 


62 


43 


60 


44 


56 


46 


73 | 


49 


89 


50 


65 


51 


68 


52 


92 


58 


70 


64 


81 


65 


96 


66 


82 


67 


91 


68 


96 


69 


78 


71 


87 


73 


98 


76 


72 


85 


70 


89 


89 


94 


95 





(%) at 10" 7 mol/L 


99 


69 


101 


83 


103 


54 


107 


71 


108 


65 


113 


66 


116 


62 


120 


61 


122 


74 


128 


59 


131 


51 | 


134 


60 


142 


71 


143 


70 


145 


60 


148 


75 


151 


71 


154 


56 



it 



-60- 



WO 2004/029056 



PCT/JP2003/012158 



m&%m\z&&t& ! && M*.t£<*-**y*m^ mA&m&mz^ttm&m, 

mmM2 CGS 21680 Wk%9^"? 9 s- WSfJS 

P»#T?&5. CGS 21680 (TxV ^ AzA^ftfEffilH) SrJfi^fclfcS^I-S <t s 
77/ AaAg&ft&# LTit^l^ftO^ffc^S (medium sized spiny 
neuron) frfett (GABA) fHW**WBtt^^eaSas#Il*!**t5 [S? 

■Y— t^/U • • a^-Y-^^^ (Journal of Neuroscience) % 16 # N 605 

H (1996 ¥) ] o iO-^^s T?J 9 Sy Azi,%®ftftfflim-3Mgkftfrh& 

%&fm^<D GABAfcm&&m<DMt!\mmmmmu%:<D%i^ cgs 21680 

5!#0!tttddY^?;* mm 22-25g, B# SLC) £ 1 If 10 lE/Bl^T^ 
fc&frofc. CGS 21680 (RBI tfcUD Sr^lA!ft» Ctt&HKffcK) W$tfU 
10|ig/20iiL 4r-r !>^IHSrt l^ttX Lfc. Wlft^ftli 0.3% tKU ^^1/^(20) 
y;V^^^>/^^-b Tween80 ^Hfcl") ^W^StK (^»»aith 

ft) T?!»»LTfflV\/fc. CGS 21680 ^iil^tftAtS 30 ftmfc. 
ft^tfraffiSytttWR-fb^^r^r^feV^aSSR (0.3%Tween80 tt«W7K : 
*tf&) tr^^tlSPiS-^Lfc (^S^ftfilOgifcfcU O.lmL) „ fWMfr&tofi! 
•5- lUFsltl- 1 EE"foi^$ 4.5cm JI 1.0cm (D&WtZ.tLXtz.T 2 !) As&<Di>t\z.-v 

ft&ton&X lOmg/kg^P^bfcc 
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$&£©ifljfcfi 1 $ 10 m<0% # v7*s—7, 3 7 £-£fh bfjo 50 o 

KJ£t&4Mfc* l/ttt 10 1/^-7 37^ 4£&T£ftofcM»^ . 
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mwim 3 ;<-*yy ^m^^ ci-^ 7^w- 7^^-1,2,3,6-7" b 7 1 k* t° 

(MFTP) ttl3*yr«~ hi £3ott5ffMS 

&5 0 »IBHfc:fcV^I4K>*5 V#g*-C*>5 1-^^-4-7^^-1,2,3,6-X h 
7t Knt'JJ (EMfc % MPTP iHi") fc&*^5fc»tofe*Jt-liUfeffr* 

k/n's ywm<D%& • b^i: 19 % mm • m^^-n r. <o mptp &g 

7* • 7— > 3 -j-;V • 7^75; — • f->f oiy^ • n.— • • 31— (Proceedings of the 
National Academy of Science USA) , 80 # % 4546 K (1983 3 • 
— t*y btOmi^JILftOllM^RfitU: MPTP KX.*)*-*W^mL 
%7F.~t - i #*£fl ft/T V ^ 5[= a -Df'f3:y^'V^- (Neuroscience Letter) N 
57 37 K (1985 ¥) ] . 
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2~3 Mf^omm^^-^y y 300-375^ ^1^4 
mm^xmmznte^tc, mptp (rbi t±M) *&%m$Lmm& 

M) tll$?U 2.0mg/kg % 1 B 1^5 B Fn1 = ^ y-r- =ffe </ h^T«-^tfc 0 
£/^fc 0 t^b^te 0.3% Tween80, 10% V a ^tK^T'^W £ UTffl 

ucfcivfc. /^^yyy» 30 ft& s u#F^ i XfaimU&frbmMl-M 
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(Sign-WUcoxon test) ] . gSSSSHAfcoVvt t>ttft{b**«-W J: 

i> 7 6, 8 5ii3€yv^t5/ h MPTP iai/^^yyyifs* 

SWMK*ibr»4s ddY^il£14-r<7* (ft*21~26g, B^SLC) % 1 ffi 10 
(CRF-1 ;*l)^y?/i>BmTM, *5^^tK figSlcftR* 

mt^LtCo W^O^tllttfi, 0.3% Tween80 IttiiLT, 
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$ —Y*/ 3 -f U • J* • 7 7 /W ^-Y f 5 — ■ • 7 s • -fe ^ fc°— (Arch. Int. 
Pharmacodyn.) % 229 327-336 H (1977 ¥) ] l-^CTfTofc D -ffr 
@WT^y^M©n»7KW (ff^ 10cm, 25cm) t3\ 7k?fi 23±1°C<Z)*& 
9cm £3SoT-7#;*£ 6 £f^&2Wc 0 TMf fOATkE^©^?*^ * 

it^^^nj: 9 t^tiu^ i~2 ftmmi&i-zkZfDmzte&xfcWPi-Zo 

^W©ISi2^1tItt, Z<D&(D4fim (240 #) 

© 5 m-f^fttfxmm.*ftotc 0 ft, ^fm^mm^\at 2 EESrifM^miiu 

Steel-test m*m^Xftotz 0 
QC&%1 lx 8 3, 8 9&.fctf 9 4tCfi lOmg/kg SP^T\ 7fWfl%fflV># 

E^H^ffl«*^tifc 0 rrX'^^IS^bHfc^^fiv^-f^i^s A2AS 

^^5tV^St^ffi (lO^mol/L X* 50°m±<Dm.^m ^#b"C*5 <9 . AaA^ 
TO^5 ^^Ffg (learned helplessness ; LH) ^T^X^itRl 

mrniWik lt«, sd %im*ty y y (WM 22o-320g, 7 mm, B^-Y-A- 
* 5 ^-.j?*) & 1 m 10-15 EE-cis/B t/c e ^mm^mm^\t, m 22-24^ 

ffi& 50-60 %<P»)4^T^WU m (CRF-1 ; tJJxy^/i/ff If, |tj£) *5 
«tt) { *(7Ki^tti*^«R§*/t.^^tak^^tts«^^ 0 S FRKFRl 
Ort#ttHIBSr#R8) ©lBfF B W^PT*2mg/kg^#Ufc e ■ 
2)^*IB^7*/K7>ffr£ 
3*B*»3£it£ LTHu Vt^y^^iai (TK-40 IS ; UNICOM =f 

-t*i-?*KZ>*fcRfc: 1 EEfo7 y h £Aftfc„ 2 o^^^-?tt^gpM (22 
x 20 x 26 cm) * T *s V* * 'T'—A'WDfc y* }) y h it *) WM^s a y ? (1.3 
mA, ^7^/HM) Hft*5J:5fcftoW5 0 */^YjVi$yy'MZ. 
AftTV^Pf H^i 50 ^ia^fcS*s, a^bTa^lWlPK: J: 0 7 >?J»i&&0$ 

m (io-90 b7 - (io-90^) jciD25^-ra 

d50ji^Br^«CW'>3 (inescapable shock ; EES) 5rgttW5H#|flfcft 

SI 2 B @ % Maier [v 5 ^-^ • *7* • ^/^T^- T>K • 7 

>f S^frn S?*/!' 't-fao (J. Comp. Physiol. Psychol.) , 85 581-592 
JC (1973 ¥) ] fc-fcl* Geoffroy £ Christensen (DjjWi [Kfy^'f^n s> tT 
y^- y-y— (Drug Dev. Res.) > 29 # N 48-55 H (1993 ¥) 3 
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ftb?> 2cm <D1%£(D^- FfrZWVX 2 O^M^ Lfc„ h,M?7 

77t*^£ lt^fri &iF-i^i&t>x sm^^v v ytm^nw^n 

L&l^ i: , 7 v b 0.6mA a 7 7 ^ 5 I^IIAf^ tt5„ 7*iF-« 15 

1^X5^1:7 5' bfflc£g&m»lft^5£f^3 7 7teHH§-e#3. ^± 
^Hfil^fTii-So ^<7)^fr{±l0^^^S o zonft* 15 mm*) 
tm~n&&$i tT FR2 (7 7 \ 0.6mA 3 7 73* 10 S>WA#S^5. 

ttfcf a 7 t&Wk 0- 5 J0>iaoWISISr*5V>T^ 7 7 h 0.6mA <Ofl% 9 y 3 7 7 

a* lOIMHAWSftS. «±Sr 1 ®<DWfb U *©ttfj*s 15^K&*5. r 

onn* 15 nMftoig-t*) %HJitfc 0 MmR&<DWi£tiL* fr2 m*5tts 2 0© 

Hlig¥ (Escape response %) = (l§fi8fifc#WfTffc/16) x 100 

Sb^s (^ft^^ttl^Cliitertrial response %)) HWSIbllS (Psychomotor 
stimulant)^ Lfc 0 

titftWfrW Ontertrial response %) = (WlS&Wfik/lB) x 100 

lEfimfiif £ IES Affif *tHBi$©£4r Student-t Ls IES Affi»JS» £ « 
R<b^t9!4#©laI»feJ:tmfTlBI^tt*©aES: Steel fcfc J: 9 #Mifcifc&J£ 

#f tett SAS tfctHSW 7 7 h Wc„ 

<£&®<X) £ it ft* <DMm±m® £ ft s * © * * w-es-^-t 5 - 1 h n 

Z&M<D*&\c£ 0«3i$ft5o 
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tc t~fYv m^WL<om>&mfr b%z> ufcm *m v ^ x mtm <d®wl 
xmmztiZo 

ft-^(I) £ fcfi^O||Jl±fF^ $ tiS&^S&i;** J; tm^lfiliScf^ R^MMs 
^ 1 R^Vs 1-50 mg/kg £ 3~4 la^ttTS-iFfStf) UV\ 
^ PJf 5 fe ft & <P7fffig 

E#Ogf^ br ifeSm^^SJEtOv'^/^^^^fcri:^*^ So Mi 
ff brs £ ftipUsSo^^^' V v b ^Eft-fSo 

5-T^/-2-(2-7!J7l-)-7-^^^Ml,2,4]byTyn[l,5-c]^y ^v 5 ^ 

7-^ n n -5-(3,4-v^ h*$"0 9 SA'7 5 /)-2-(2-7 P /v)[l,2,4] hV T^Sxi 
[l,5-c]t°y 5 *J> (Ik&yo G, 500 mg, 1.17 mmol) & THF (5mL) fc&fifU 
7s=M^ (213 mg, 1.75 mmol) „ tf*MJ 7 x.~;VifrX7 4 V^7 v 5 ? 
A^n!) K (25 mg, 0.035 mmol) *5 £X$2 moVL fiiMi- h J7 7 AzMtifc (2.5 
mL) SrJn*^ SHtfflSBttLfc. KJfcSSfcM* U ASfiticfciUfcx ^na 

;v)-7-7x=Ml,2,4] MJ7/c [l,5-c] b? !) * (424 mg, 0.99 mmol) £ fi-fe 
T T * t LTIW 85%-C#fc 0 
#G>*lfc B-CM"?* ^^^v^T^ /)-2-(2-:7 D /k)-7-7s=Ml ) 2,4] h 

y ryn[i,6rdtry s; v^fc b y 7a*pii«& (3.0 mD k^mu r=y-/v 

(541 11L, 4.95 mmol) SJiT* M) ^ 9 *y*As&VWL (230 pX, 1.98 

mmol) MTMlSKSHfLfc. 1 mol/L TklMW- V U !7 AtK 

»b«. »£ET-C*i»Ufc 0 Sii^^/^tfhPfa^gyU ft: 
(168 mg, 0.606 mmol) Sr6fe@frt LTW61%Ti#fc D Sfcfc, ft 
£«J 1 <D efeHfcfc** / J: 9 S*£«£ U ft^fe 1 & efe&B & UT#fc„ 
*H NMR (8 ppm, DMSO-de): 8.15 (d, J=7.9 Hz, 2H), 8.04 (brs, 2H), 7.95 (d, 
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J=2.0 Hz, 1H), 7.55 (s, 1H), 7.4-7.6 (m, 3H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 277 <M + ). 

IR (KBr, cm 1 ): 1652, 1646, 1618, 1600, 1552, 1508, 1419. 
BLft : 218.5-219.0*0 

mmm 2 

5-T 5: J -H2-^^;vy ^^;V)-2-{2-y V /l")[l,2,4] MJ T^o [l,5-c] bT3J 5 

y «b£4S»2) 

ft^*Q (5.00 g, 13.0 mmol) &THF (100 mL) W8#U 2-*/u5/i'7* 
=/mfr!>Bfc (2.50 g, 16.7 mmol) % fcT* 7i=/^7^y^7v'!)A^ 
pJK (680 mg, 0.970 mmol) *3*tf2 moML&SH- h y !> A*tgift (25 mL) 

AT'ttWLfc 0 *WI«r**«IB»v^*V^A-c«jMkU itifiL-fc&s j^ffTT- 

^v©jS-a-«) *ci*KU 5-(3,4-vM f*^y^75 yK-fe-*^?^ 

m^ 7 i/)-2-(2-7 y /V-)[l,2,4] h JJ Tyn[l,5-c]t o y ^ (4.95 g, 10.8 mmol) £ 
667^7 t * i: LTUX^ 84%"?#fc 0 

'febfltz. 5-(3,4-i?p< hdri/^^v f /VT5/)-7-(2-*/W5/V'7^^/v)-2-(2-7y 
;V)[1,2,4] I> y T^p[l,5-c]t°y 5^ h U 7^*0 ft* (32 mL) fcifcffU 
h y * * (2.4 mL, 26.8 mmol) £JjJI*. % SflT 12 R$IKI3t 

#Lfc„ ®Sifc«r*?frLfc* on*MT?*RU 1 mol/L TK^-fb't' h V V&fr 

xmm tfc 0 nwtz * » h y w-f a ^ u < 2 (1.74 g, 5.70 

mmol) £6&@#£:LT#fc 0 $ P>fc> «£^JETT«iL, Mfc^!)* 
Wn-7f^77^- (^{±|$$£: ^Pn*;VAi: 2 mol/L T^t—T-t? / 
-jwm&fem "CJittRU fb^2 (334 mg, 1.10 mmol) £*M5l*63%T# 

iH NMR (8ppm, DMSO-de): 10.20 (brs, 1H), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 
1H), 7.60-7.90 (m, 4H), 7.31 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 

Mass (m/z): 305 (M + ), 207. 

IR (Or, cm 1 ): 1683, 1678, 1659, 1632, 1616, 1541, 760. 
5n*#*f : Ci6H u N 5 0 2 • 0.1 H 2 0 t LX 
: C 62.47%, H 3.68%, N 22.53% 
ttJMft : C 62.57%, H 3.67%, N 22.80% 
M : 224.0 - 224.5^ 

mmms 

5-T 5 y-7-[2-(3,4-^^ h*S/^y??^T 5 7 ^ ^^) 7 a ^/v]-2-(2-7 y 

;v)[i,2,4]hyri/ci[i,5-c]tfy (it^ms) 
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<fc£fc2 (250 mg, 0.82 mmol) &THF (8 mL) «#?U ^7hP^7 5 
^ (164 mg, 0.98 mmol) *Mz.. 2 IfclflHfttt tfc 0 KJ&» h P 71? h 

^^^flS*^*^ h 9 (521 mg, 2.46 mmol) 5 B#TO^ 

Lfco RJ&mz'U*? v K AG1X-8 Vv^ W 3-7 j/ HtfcJk 2.0 g) fcJP*. % 

^.tt^T/Vxt KWv'V fryT-TA'Vy y^tfcSHs 500 mg) SrJW*., £fflL"C 
i!^^#tfcft,*ifiLfc.«»!Sr«ffT-tf«»U»iiES:T-fe h~ f y /K3 mL) 
fc S?>f y f/Uzc— r/V (10 mL) <Dm&mLX. V Lx 3 (80 mg, 

0.18 mmol) LTlR*21%T#fc. 

iH NMR (8 ppm, CDCla): 7.64 (d, J=2.0 Hz, 1H), 7.3-7.5 (m, 4H), 7.25 (d, 

J=3.3 Hz, 1H), 7,20 (s, 1H), 6.88 (d, J=1.6 Hz, 1H), 6.77 (dd, J=7.9 Hz, 1.6 Hz, 

1H), 6.72 (d, J=7.9 Hz, 1H), 6.60 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.86 (s, 2H), 3.84 

(s, 3H), 3.82 (s, 3H), 3.73 (s, 2H). 

HI (KBr, cm 1 )' 1660, 1610, 1512, 1417, 1240, 759. 

7tm$$t : C25H24N6O3 t LX 

&MC : C 65.50%, H 5.47%,, N 18.41% 

tHHtt : C 65.78%, H 5.30%, N 18.41% 
MM, : 168.0 - 168.7°C 

»$)4 

5-7 5 / -2-(2-7 J? /W>7-{2-[2-(2- 1° y $W*?71'7 7 cc^/U>[l,2,4] 

h y 7 y n [1,5-c] t° y 5 5? ^ 4 ) 

ftttfl 3 t HM»fc:iFifefcJ8v\ ^7 h y ^7 5 N-y ^v-2-(2- t°y 

)V (l mL) k*M y/o Kfrx.—TA' (4 mL) 0 RIM L. fls^ 

^4 (50 mg, 0.12 mmol) £a£,*SiHt LT« 15%T?#fc. 

iH NMR (8 ppm, DMSO-ds): 8.42 (dd, J=5.0 Hz, 1.6 Hz, 1H), 8.18 (brs, 2H), 

7.96 (d, J=1.6 Hz, 1H), 7.4-7.7 (m, 5H), 7.10-7.30 (m, 4H), 6.74 (dd, J=3.3 Hz, 

1.6 Hz, 1H), 4.00 (s, 2H), 3.00-3. 10 (m, 4H). 

Mass (m/z): 289. 

IR (KBr, cm 1 ): 1663, 1606, 1558, 1417, 1326, 773. 
5n3fS#tfr : CjbHjiNtO- 1.1 H 2 0 t VX 

mMiU : C 64.09%, H 5.28%, N 22.50% 

H-IMB : C 64.05%, H 5.42%, N 22.73% 
m& : 179.2 - 180.0^ 

mmm 5 

5-7 ^ / -7-[2-(4-^5v> i? fr* f-A^y * —M-2-(2-7 V /^)[l,2,4] 

h y 7 y n [1,5-c] tr y 5 ^> • 2 mm. «\&® 5 ) 

fc£4&2 (250 mg, 0.82 mmol) &THF (8 mL) l£i&#U l-^^t 0 ^? 
i?y (112 mg, 0.98 mmol) *3j;«i? (200pL) MUX 1 mmMW L 
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fc„ EJ&fcfc hVT±h VXi" I* P * A (521 mg, 2.46 mmol) * 

Jn*.. Sffl-C16«?M»tftfc. TOWtyy KAGlX-8 Wv^y ('M* 
?yKtfc»L 2.0 g) *r;to;U ^?fiT^«#b^m> »bfc 0 «&$EETT* 
jftfgU aHtt^nn*^KjWHfcll, HUt?^ (850 mg) fcitf 

^yif^JJ^V^ (^v-T^FPs'f^ 850 mg) fcfln*.* M 

<Dffilt=- t ?A<fflR*to%-ito tebfiliMfr**-* J—^ (10 mL) J—*" 
(10 mL) OA^MiJ:9ffllAU fc£&5 (217 mg, 0.45 mmol) SrSfe^ 
£ht UTW 55%-C#fc 0 

iH NMR (8 ppm, DMSOde): 8.34 (brs, 2H), 7.97 (d, J=2.0 Hz, 1H), 7.83 (m, 
1H), 7.50-7.70 (m, 3H), 7.24 (d, J=3.6 Hz, 1H), 7.18 (s, 1H), 6.75 (dd, J=3.6 Hz, 
2.0 Hz, 1H), 4.53 (brs, 2H), 3.00-3.80 (m, 8H), 3.21 (m, 2H), 1.27 (t, J=7.0 Hz, 
3H). 

Mass (m/z): 403 (M + ), 289. 

IR (KBr, cm-i): 1651, 1639, 1632, 1612, 1558, 1512. 
7tm^ : C 2 2H25N 7 O-2.0 HC1 • 0.2 H 2 0 t L~C 
: C 55.13%, H 5.94%, N 20.18% 
fhJWit : C 55.05%, H 5.75%, N 20.42% 
M£ : 253.0 - 253.4°C 

5-T^ J -7-[2-(3,5-^^ h^v-^y^T^ / 5vV) 7 a ~/W]-2-(2- 7 V 

;w)[i,2,4] h y ryn[i,5-c]t o y ^ ^ • imm& at^-me) 

x., iffTt-iiLfct, M&THF (3mL) b*M V^xx *7Wc— r/W (10 
mL) ©iMIi 0 U ft-g^ 6 (152 mg, 0.30 mmol) «r £ b 

T W 36%-e#fc„ 

iH NMR (8 ppm, DMSO-ds): 9.58 (m, 2H), 8.41 (brs, 2H), 7.97 (d, J=1.7 Hz, 
1H), 7.50-7.70 (m, 4H), 7.24 (d, J=3.3 Hz, 1H), 7.18 (s, 1H), 6.75 (d, J=2.2 Hz, 
2H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 6.45 (t, J=2.2 Hz, 1H), 4.22 (brs, 2H), 
4.09 (brs, 2H), 3.72 (s, 6H). 
Mass (m/z): 456 (M + ), 288. 

IR (KBr, cm 1 ): 1660, 1639, 1622, 1583, 1458, 1419, 766. 

jzM'Affi : C25H24N 6 0 3 - 1.0HC1 ■ 0.1 [(CH^CH] 2 0 • 0.6 H 2 0 t LT 

^|| : C 59.87%, H 5.30%, N 16.33% 

tUMft : C 59.82%, H 5.41%, N 16.35% 
: 213.5 - 214.3°C 

5 . 7 * ; - 7 .{2-[2-(N- Tir^vKT 5 y)xf/W7 %J t ^M? ^~M-2-(2-y V 
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/V)[l,2,4] h V [1,5 c] t° y ^ ^ • 1 7 ) 

ETC*»LfcflU J y?* M/VTAs^—a, (7mL) i9IS(S*U 

^7 (187 mg, 0.41 mmol) &&&&&b LTJfc* 50%T?#fc. 

« NMR (8 ppm, DMSO-ds): 9.24 (m, 2H), 8.30-8.40 (m, 3H), 7.97 (d, J=l. 6 

Hz, 1H), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.25 (d, J=3.3 Hz, 1H), 7.22 (s, 

1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.25 (brs, 2H), 3.42 (m, 2H), 3.10 (m, 

2H), 1.85 (s, 3H). 

Mass (m/z): 391 (M + ), 289. 

IR (KBr, cm-i): 1637, 1597, 1508, 1417. 

TuMftVi : C2oH2iN 7 0 2 -1.0HCl • 0.3 (CHs) 2 CHOH • 0.7 H 2 0 b LX 

HtJIf : C 54.61%, H 5.45%, N 21.37% 

W-JMI : C 54.75%, H 5.67%, N 2 1.38% 
ftjft : 230.8 - 231.3°C 

5-7 ^ / -2-(2-7 y ^)-7-{2-[3-(2-^-=2r y t°D ]} v J V-l-^/W)7'n tV^7 ^ / / ^ 
;v]7x^}[l l 2,4] h y 7yn[l,5-c]t°y ^ v» • l«t Wb^8) 

3 t |Sj#ft;!7ife£;i!l\ ^7M) /V7 ^ i-(3-7 ^ / -fx2 tw)-2- tr 

^jpx., MffT-eMbfcm, ?mz^*y-^ (5mL) i«3»^u fls<frlb 

8 (174 mg, 0.34 mmol) i: LXHX* 41%T-#7c 0 

*H NMR (8 ppm, DMSO-de): 9.21 (m, 2H), 8.40 (brs, 2H), 7.97 (d, J=1.6 Hz, 
1H), 7.70-7.80 (m, 2H), 7.50-7.60 (m, 2H), 7.24 (d, J=3.3 Hz, 1H), 7. 22 (s, 1H), 
6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.23 Obrs, 2H), 3.34 (t, J=7.2 Hz, 2H), 3.24 (t, 
J=6.4 Hz, 2H), 3.02 (m, 2H), 2.20 (t, J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 
Mass (m/z): 431 (M + ), 289. 
IR (KBr, cm 1 ): 1684, 1670, 1662, 1655, 1647. 
Ttmftffi : C23H 2 5N 7 02- 1.0HC1 ■ 0.4 CuEfeOH • 1.4 H 2 0 b UT 
: C 55.77%, H 5.88%, N 19.09% 
ff-M : C 55.88%, H 6.15%, N 19.16% 
i&ft : 153.5 - 154.2^ 

(±)-5-7 ^ y -2-(2-7 !) 7^)-7-{2-[(2-^ h ^y-l-t ^/^^/k)T ^ / ^ * 

=M[i,2,4] h y 7 y* o [i,5-c] tr y * ^ y • 1 (ft-S^ 9 ) 

^cJET-C^ t fcfU mtkj y7n t°/V7/V=>-;V (7 mL) «t X> n&gk U 

9 (66 mg, 0.15 mmol) £ Sfe^e £ LTIR^ 18%T'#7t 0 
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iH NMR (8 ppm, DMSOde): 9.43 (m, 1H), 9.01 (brs, 1H), 8.19 (brs, 2H), 7.98 
(d, J=1.6 Hz, 1H), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.26 (s, 1H), 7.24 (d, 
J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.24 (brs, 2H), 3.80 (m, 1H), 
3.50-3.60 (m, 2H), 3.27 (s, 3H), 1.30 (d, J=5.2 Hz, 3H). 
Mass (m/z): 289. 

IR (KBr, cm 1 ): 1668, 1654, 1641, 1616, 1558, 1508. 
7tm,ft%x : C 2 oH22N 6 02- 1.0HC1 • 1.6 H 2 0 h LT 
: 0 5403%, H 5.72%, N 19.00% 
tf-JHtt : C 54.14%, H 5.95%, N 18.94% 
ife^k : 178.9 - 179.7*0 

mmm 1 o 

5-T 5 / •7-<4-*A' 5: ;V7 x. ~/v)-2-(2- 7 V /v)[l,2,4] MJT^/n [l,5-c] tf y 5 5? 
^ (ft*»10) 

^*!>i(C^ii:S^^tTV\ 5-(3,4-5^^ b^^V^VT^/)-7-(4-^/W5;V 
^^^u)-2-(2-7 ]} /k)[l,2,4] h y Tya[l,5-c] tfy 5; (4.27 g, 9.34 mmol) 
£ efeT^/V^ r * L-ClW 75%T?#fc 0 

#b*Lfc 5-(3,4-^^ hdr^>-^T5/)-7-(4-^/V^/^i=/W)-2-(2-7y 
/U)[l,2,4] b y T^n[l,5-c] t°y * v^SrM^^vl- (200 mL) fc»#U DDQ 

(4.24 g, 18.7 mmol) SrfllJXx 2BfPp^MLfc 0 RJESSRS:*^ Lfc^ n n^/VA 
T«UTx 1 moM,7K^7-> y ^A7K^-e?5fc#bfc^ N W1$Jl&4&7k« 

DfaWi/.ayU ffr&ttlO (2.59 g, 8.48 mmol) LTJR* 
91%-C#fc 0 $ fe 10^; -/vi D u i UT#fc„ 

iH NMR (8 ppm, DMSOde): 10.09 (s, 1H), 8.36 (d, J=8.3 Hz, 2H), 8.13 (brs, 
2H), 8.04 (d, J=8.3 Hz, 2H), 7.96 (d, J=1.6 Hz, IH), 7.72 (s, IH), 7. 23 (d, 
J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH). 
Mass (m/z): 305 (M + ). 

IR (KBr, cm 1 ): 1655, 1614, 1604, 1575, 1427, 1209. 
jmftffi : CieHnNsOz • 0.6 H 2 0 t LX 

£§EMt : C 60.79%, H 3.62%, N 22.04% 

tMMt : C 60.79%, H 3.89%, N 22.15% 
jft£ : 273.5 - 274.0°C 

m&m 1 1 

5-T ^ / -2-(2-7 y /V)-7-{4-[2-(2- 1° y VAd^T'A'T $ ^~M[l,2,4] 

MJ7/o[i,5-d^^;i?y (^tiii) 

#bftfc&£$«T1? h~ h y /K3 mL) b-*M Vf* tV^-X/V- (10 mL) 

©l^li 9 S^hfe U -ffr^fc 1 1 (90 mg, 0.22 mmol) & B&M £ LTflX 
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m NMR (8 ppm, DMSO-de): 8.48 (dd, J=5.4 Hz, 1.0 Hz, 1H), 8.18 (d, J=8. 5 
Hz, 2H), 8.00 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.65 (ddd, J=8.4 Hz, 8.2 Hz, 
1.0 Hz, 1H), 7.57 (s, 1H), 7.43 (d, J=8.5 Hz, 2H), 7.28 (d, J=8. 4 Hz, 1H), 
7.10-7.20 (m, 2H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.79 (s, 2H), 2.80-2.90 (m, 
4H). 

Massdn/z): 411 (M + ), 290. 

IR (KBr, cm 1 ): 1664, 1602, 1560, 1421, 1178, 765, 744. 
Ttmfttit : C2sH 2 iN70-1.5H 2 0 t LX 

MMW : C 63.00%, H 5.15%, N 21.96% 

tUMS : C 63.00%, H 5.51%, N -22.36% 
Bfc£ : 159.8 - 160.5°C 

mmm 1 2 

5-T 5; / -7-[4-(4-^^t°-<7 i^-l-f 7-^)7 *-M-2-(2--7 V ^)[l,2,4] 

h yryp[i,5-c]t°y 5 *jy • 2tii (»i2) 

#kftfcfe£$#!>£^* / -/K20 mL) £ V SlS&ji Ufc^fe 1 2 (133 mg, 0.30 
mmol) £ 6 £ LTiW 37%T?»fc. 

m NMR (8 ppm, DMSO-de): 11.68 (m, 1H), 8.21 (d, J=8.0 Hz, 2H), 8.08 (brs, 

2H), 7.95 (d, J=1.6 Hz, 1H), 7.76 (d, J=8.0 Hz, 2H), 7.62 (s, 1H), 7.22 (d, J=3.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.37 (brs, 2H), 3.30-3.70 (m, 9H), 

3.16 (m, 2H), 1.25 (t, J=7.3 Hz, 3H). 

Mass (m/z): 403 (M + ), 289. 

Ht (KBr, cm 1 ): 2360, 1655, 1614, 1597, 1558. 

jmftffi : C22H 25 N7O-2.0HCl t L"C 

lHjHH : C 55.43%, H 5.76%, N 20.53% 

fUNfi : C 55.46%, H 5.71%, N 20.58% 
: 265.0t: 

mum 1 3 

5-7 5 / -7-[4-(3,4- 5? h * ^ vvV T % J * >^)7 A-]-2-(2- 7 y 
/w)[l,2,4] h 3 T "S n [l,5-c] t? U ^ • 1 (ft-fr* 1 3 ) 

3 i R«»WV\ rt^fe 2 «rfb£* 1 0 fcttfc-rfiDE&fTofc. 

m*^?;-^ (10 mL) £*>#ISftU M13 (212 mg, 0.43 mmol) & 

t LTIfc^ 53%"C#fc 0 

iH NMR (8 ppm, DMSO-de): 9.63 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.07 (brs, 

2H), 7.95 (d, J=1.7 Hz, 1H), 7.67 (d, J=8.3Hz, 2H), 7.62 (s, 1H), 7.24 (d, J=1.9 

Hz, 1H), 7.21 (d, J=3.3 Hz.lH), 7.05 (dd, J=8.3 Hz, 1.9 Hz, 1H), 6.99 (d, J=8.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, lH), 4.18 (brs, 2H), 4.11 (brs, 2H), 3.78 (s, 
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3H), 3.77 (s, 3H). 

Mass (m/z): 456 (M + ), 305. 

IR (KBr, cm 1 ): 1643, 1598, 1520, 1425, 1026. 

7C*#$f : C25H 2 4Ne0 3 - 1.0HC1 • 1.9 H 2 0 • 0.6 C2H5OH t LT 

£8HK : C 56.44%, H 5.66%, N 15.15% 

W-jftf : C 56.72%, H 5.89%, N 15.15% 
m& : 256.2 - 256.8°C 

mmm 1 4 

5-7 5 y -2-(2-7 y /v)-7-{4-[3-(2-^-=¥ y tTn D S?i/-l->f tT^T . 

/v]7^=M[i,2,4] h y ryp[i,5-c]t°y §^ • wte* 1 4) 
mbtitz&£.mm*^* / (5 mD ± u u as^* 1 4 cui m g , 0.30 

mmol) ^eMiaXlU($37%« D 

iH NMR (8 ppm, DMSOds): 9.28 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=2.0 Hz, 1H), 7.67 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 4.20 (brs, 2H), 3.34 (t, J=7.2 
Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.88 (m, 2H), 2.23 (t, J=8.0 Hz, 2H), 1.80-2.00 
(m, 4H). 

Mass (m/z): 431 (M + ), 305, 291. 

IR (KBr, cm 1 ): 1672, 1666, 1633, 1606, 1599, 1512, 1423. 
jhmfttiT : C23H25N 7 02- 1.0HC1 • 0.9 H 2 0 t LT 

mm : C 57.08%, H 5.73%, N 20.17% 

tUHfi : C 57.06%, H 5.79%, N 20.25% 
m& : 269.2 - 269.8*0 

mmm 1 5 

(±)-5-T 5 / -2-(2-7 U /v)-7-{4-[(2-^ h 3^-1-7* ^;V^;v)T % / * f/V]7i 

^/v}[i,2,4] MJ r 5/ a [i,5-c] tr y ? V • 1 &&& (ft-fr* 1 5 ) 

#& jxfc&^tftSr^ tVWT/V=— /V (3 mL) J; 5 U 1 5 

(97 mg, 0.24 mmol) 6 A <t LTJRafi 29%T#fc„ 
iH NMR (5 ppm, DMSO-cU): 9.46 (m, 1H), 9.27 (m, 1H), 8.18 (d, J=7.9 Hz, 
2H), 8.09 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.72 (d, J=7.9 Hz, 2H), 7. 62 (s, 
1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.23 (brs, 2H), 
3.50-3.60 (m, 2H), 3.35 (m, 1H), 3.32 (s, 3H), 1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M + ), 333, 290. 
IR (KBr, cm 0: 1701, 1635, 1616, 1597, 1510. 
jtt£ : 225.7 - 226.0°C 

mmm 1 6 

7-{4-[2-(N- T-fe^/VT 5 y)^^/VT S / * ^~M*-T % / -2-(2-7 V 
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;k)[l,2,4] h V T^n [1,5-c] t° V 5 v 5 ^ • 1 jftggft Offc;^* 16) 

tmmttm&mw fc&%>2%ik&mi o\^x.xR^n^tc 0 

nbfltd$.£Mi*^# J-)\> (5 mL) yT'n tT/UT/Ua-A' (5 mL) (O 
ft^ttttJ: 15 ffltii U 1 6 (147 mg, 0.33 mmol) & i LTHX 

afs 40%t?#fc o 

*H NMR (8 ppm, DMSOds): 9.33 (m, 2H), 8.22 (t, J=5.3 Hz, 1H), 8.19 (d, 
J=8.3 Hz, 2H), 8.06 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H), 
7.62 Ob, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4,23 (brs, 
2H), 3.39 (m, 2H), 2.99 (m, 2H), 1.85 (s, 3H). 
Mass (m/z): 391 CM + ), 290. 

IR (KBr, cm 1 )'- 1658, 1643, 1637, 1616, 1603, 1560, 1510, 1421. 
7tM£%X : C2oH2iN 7 0 2 - 1.0HC1 • 0.3 C2H5OH • 0.5 H 2 0 k LT 

MMM : C 54.84%, H 5.64%, N 21.67% 

ffgffi : C 54.89%, H 5.55%, N 21.75% 
ibS : 238.5 • 240.0°C 
MM® 1 7 

5-7 5; -7-[4-(3,5- ^ h dp- v-^c y ^7 ?/^f;^7i = /W]-2-(2- 7 V 

/w)[i,2,4] yvt^u [1,5-c] tr v $ ^ • 1 mmm. w&m n) 

nbtHtmLMa*^* J -/V (5 mL) J; 19 f?jf£,H U ffc^fe 1 7 (80 mg, 0.16 
mmol) £6fe£i&£:LTJK^20%T?fPJfc o 

m NMR (8 ppm, DMSO-de): 9.73 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=1.7 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.0 Hz, 1H), 6.78 (d, J=2.0 Hz, 2H), 6.73 (dd, J=3.0 Hz, 1.7 Hz, 1H), 6.53 (t, 
J=2.0 Hz, 1H), 4.19 (brs, 2H), 4.11 Obrs, 2H), 3.77 (s, 6H). 
Mass (m/z): 456 (M + ), 305. 

IR (KBr, cm-i): 1647, 1601, 1558, 1510, 1473, 1458, 1421, 1209, 1155. 
5u*£*f : C26H 2 4N 6 03- 1.0HC1 • 1.3 H 2 0 t LT 

£ftHff : C 58.13%, H 5.32%, N 15.98% 

tttMK : C 58.15%, H 5.39%, N 16.27% 
ite : 224.6 - 225.2^3 
MMM 1 8 

5-T S y -7-(3-^^ 5 =c =/V)-2-(2- 7 JJ A)[l,2,4] M)7/n [l,5-c] fc? JJ ^ v» 
V (fl^l 8) 

G (3.22 g, 8.35 mmol) £ h^xy (51 m L) fcjsjflp L N 2-(3- h V ^ 
;V^^^)vy^^;v)-l,Z-V^yy^ (10.5 g, 24.0 mmol) & .ktftf;* h y 7 
1 7 -f ^A^o!) h' (590 mg, 0.840 mmol) <SrAP;*U 9 Rlffl. 
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%K) -C««U 5-(3,4-v^ h^^y^T^y)-7-[3-(l,3-^^y7^-2-r 
^)7*=^]-2-<i-7 5/l/Xl,2,4]hyryn[l f 5-c]try 5 5? J' (4.95 g, 10.8 
mmol) £ e&T^/l^ 7 * £ UTlfc^ 89%T*#fc 0 
#&tLfc 5-(3,4-v^ h*^y^T5y)-7-[3-a,3--S?*^y9^-2->f/l')7 
=/k|-2-(2- 7 y /k)[l,2,4] h y T y n [1,5-c] fc° y 5 i?y (3.09 g, 7.21 mmol) £ 
THF (90 mL) *3«fcT*2 mol/L&i* (60 mL) CMII^SI^ ^T*5H# 
K»#Lfc. ^^2moiyL7K^b^-by frAjMWfcSrJq*.* tStttU I* 

JETtltL, 5-(3,4-^^ hdpi/^^^T^/)-7-(3-^5/V7*=/U)-2-(2- 
7 y /k)[l,2,4] h y T y* n [l,5-c] t° y 5 (2.59 g, 5.70 mmol) £: t 

79%X*#fc D 

i^fcfi^^PP^^^ (63 mL) «fi?U ^MtK (3.5 mL) *3 
it^DDQ (2.59 g, 11.4 mmol) &#D;i> ^fit? 2 B3Fl8Jft# Lfc c KlS^4r 1 mol/L 

K^^^^ATfftfifcU «Lfcmx ^JETT'^LfCc »^an*M 
tbUfaWi/ayU -fb^l 8 (1.11 g, 3.64 mmol) %&&Mfcb LTJlX 
* 64%-e#fc 0 £ b l-v fl^fc 1 8 ^ — /V J: 9 Wfc§i U &&&i5 fc LT 

iHNMR (8ppm, DMSO-de): 10.12 (s, 1H), 8.69 (s, 1H), 8.45 (d, J=8.4Hz, 1H), 
8.13 (brs, 2H), 7.97 (d, J=8.9 Hz, 1H), 7.95 (d, J=1.7 Hz, 1H), 7. 75 (dd, J=8.9 
Hz, 8.4 Hz, 1H), 7.68 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 
Hz, 1H). 

Mass (m/z) : 305 (M + ). 

IR CKBr, cm i) : 1676, 1641, 1606, 1560, 1514, 1411, 1221. 
5n§t5^*f : Ci 6 HnN 5 02 • 0.3 C2H5OH t LT 

HffliE : C 62.19%, H 4.01%, N 21.88% 

ffJMt : C 62.48%, H 4.04%, N 21.95% 
m& : 212.8- 213.2^ 
MMM 1 9 

5-7 5 / -2-(2-7 y /V)-7-{3-[2-(2- 1° P 9 J/V)ol^-;VT ^]7*=M[l,2,4] 

h yr^p [1,5-c] t°y v^y (Mi 9) 

ixfeft^J**^^/-^ (10 mL) iUS^AU ft^*19 (165 mg, 0.37 
mmol) Srefe^^^LTJlX$45%-C#fc 0 

iH NMR (8 ppm, DMSOcU): 8.47 (d, J=4.5 Hz, 1H), 8.00-8.10 (m, 4H), 7.94 (d, 
J=1.6 Hz, 1H), 7.66 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.51 (s, 1H), 7.40-7.50 (m, 2H), 
7.27 (dd, J=8.0 Hz, 1.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.18 (ddd, J=7.6 Hz, 
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4.5 Hz, 1.0 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.89 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 (M + ), 291. 

IR (KBr, cm 1 ): 1666, 1655, 1602, 1560, 1415, 1331, 1234, 756. 
7t,mftffi : C28H21N7OO.7H2O b LX 

H$Hfi : C 65.06%, H 5.14%, N 23.38% 

W-JMS : C 65.14%, H 5.32%, N 23.12% 
iM : 159.2 • 159.4t:. 

MMM 2 0 

(±)-5-T 5 / -2-(2-7 y 7V)-7-{3-[(2-^ h * v"l-/- 5/^ * 

=Mll,2,4] h y T ✓ n [1,5-c] t° V % i?> • 1 ill (f b£4fc 2 0 ) 

mm 9 t EI*fc#ifc«r/BV\ fb£* 2 <Hb£» 1 8 lC^x.T^S:tTofc 0 
#bHfcft4^l5%>f W/Va-^ (10 mL) .tDWigfiU ffr£* 

2 0 (126 mg, 0.30 mmol) £ t LTflX^ 37%T'#fc 0 

iH NMR (8 ppm, DMSOds): 9.55 (m, 1H), 9.38 (m, 1H), 8.40 (s, 1H), 8.16 (d, 
J=8.0 Hz, 1H), 8.10 (brs, 2H), 7.96 (d, J=1.7 Hz, 1H), 7.69 (d, J=7.6 Hz, 1H), 
7.61 (s, 1H), 7.56 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.23 (d, J=3. 3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.25 (brs, 2H), 3.55-3.65 (m, 2H), 3.40 (m, 1H), 3.34 (s, 
3H), 1.32 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M + ), 333, 290. 

IR (KBr, cm 1 ): 1705, 1683, 1670, 1620, 1614, 1606, 1560, 1458. 
: C 2 oH22N 6 02-1.0HCl • 2.0 H 2 0 b LX 
MMi$. : C 53.27%, H 5.66%, N 18.26% 
W-IWfi : C 53.27%, H 6.03%, N 18.64% 
: 244.9 - 245.5'C 
$£092 1 

5-t ^ y -2-(2-7 y /w)-7-{3-[3-(2-^-^y if b y ^-IM'AOt'p If^T 5 / * f- 

/k]73i^M[l,2,4] b y Tyn[l,5-c]t°y ^ • 1 WfcilL 2 1) 

fg%0!l 8 ffr£4* 2 ©ft*? t> fcffcg* 1 8 SrJflVvtSJfc&fTo 

it 0 '&t>tlftU£.f£®&=z? S (8mL) iOSiiU ffr£4&2 1 (80 mg, 
0.17 mmol) & Q fe^iFe <h LTJfc^ 2 

iH NMR (8 ppm, DMSOds): 9.40 (m, 2H), 8.34 (s, 1H), 8.16 (d, J=7.6 Hz, 1H), 
8.07 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.63 (m, 1H), 7.60 (s, 1H), 7.57 (m, 1H), 
7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.22 (brs, 2H), 3.43 (t, 
J=5.7 Hz, 2H), 3.34 (t, J=6.6 Hz, 2H), 2.90 (m, 2H), 2.22 (t, J=7.5 Hz, 2H), 
1.80-2.00 (m, 4H). 
Mass (m/z): 431 (M + ), 305, 291. 

IR (KBr, cm 1 ): 1686, 1674, 1637, 1602, 1597, 1508, 1414, 1329, 1217. 

Ttmftffi : C23H25N 7 O 2 -1.0HCl • 0.7 H 2 0 b LX 
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gttH : C 57.45%, H 5.45%, N 20.13% 
ffjMt : C 57.48%, H 5.75%, N 20.40% 
m& : 252.2 - 252.9°C 

5-T 5 J -2-(2- -7 V A-)-7- 1 K n * %/* 5vWl,2,4] M)7/n [l,5-c] t° U $ 5? V 
(ft** 2 2) 

ft*^ G (10.0 g, 26.0 mmol) &r (150 mL) fcJ&lfU tert-^/l' 

]) AriT^S* J" & b ^A'*-* (14.7 g, 33.7 mmol) fcitftf X h 
y 7 9.=.A,*i*y 4 -y^yWJ**?? o U K (l.OO g, 1.42 mmol) &flHx. N 8 H# 

X'ftM U 7-(tert-^^"/Vv ? ^ JJ Aod-^F-S/;* ?\*)-5-<fr,4-$?* h =¥v"<^ 

;VT 5 7 )-2-(2-7 V A-)[l,2,4] bVT^v [l,5-c] k'!)5^ (3.80 g, 7. 67 mmol) 
*&$Mfck LTW30%-C#fc o 7-^^-5-(3,4-^y h^rV^^T 
? / )-2-(2- 7 J) A)[l,2,4] h y 7y"o [1,5-c] (1.85 g, 4.54 mmol) Sr» 

n&mvttok l-chx^ i8%tf#/t. 

^(tert-^fvvi^ y ?vv)-5-(3,4-S^ h ^S^sVjVT 5 

y)-2-(2-^y^)[l,2,4]b yTya[l,5-c]t°y ^v 5 ^ (3.80 g, 7.67 mmol) * b V 
7^ngKfe (80 mL) fcigfl¥U T—V— A> (4.20 mL, 38.4 mmol) *3<t(^f 
y ^ ^ ^.X/l^^gl (3.40 mL, 38.4 mmol) 5rJP^L> ^ifi"? 7 R#[Dft# 

®Lfc£s S^^vl^— r/^-e^L, jM2 2 (1.69 g, 7.32 mmol) 
t fOR* 95%T?#fc. $ fe ft*^ 2 2 £ DMF J; 5 ?f &A 

iH NMR (8 ppm, DMSOde): 7.93 (d, J=1.6 Hz, 1H), 7.92 (brs, 2H), 7.19 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.52 (t, J=5.7 Hz, 
1H), 4.42 (d, J=5.7 Hz, 2H). 
Mass (m/z) : 232 (M + +l). 

HI (KBr, cm O : 1662, 1614, 1608, 1568, 1452, 1333, 1222, 982, 777. 
WtM. : 298.0 - 300.0^C 

mmm 2 3 

5-7 5/-2-(2-7y;^)-7^ h*V^Ml,2,4] h V T^B[l,5-dtf 5 5 ^ (ft 
^2 3) 

2 2 "C# bftfc ^(tert-T^A-v^ D Astti/* ^A-)-5-<3,4- 

^ h^^y^7 5/)-2-(2-7 !);*,2,4] h 117^0 [l,5-c] try 5^ (2.70 
g, 5.45 mmol) ^nn^y (84 mL) fc}£fl¥U ^(tert-^A') S?* — # 
h (1.78 g, 8.17 mmol) » b y x&AST % V (2.28 mL, 16.4 mmol) *5 «fcTJ< 
4-v 5 ^ ^/VT ^ / tT y (133 mg, 0.109 mmol) ^rAP^x 2 BtMtJH^ L- 
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74- mmf&mi^vytmm^f-wm&mm xmmu s-tN-ctert-^ 

/v^^^^;u)-2<2-yV^)[l,2Al^VTyn[i,5-c]\i'V^^y (3.11 g, 5.23 
mmol) * &&WVf t LTIR^ 96%-?#fc 0 

n b fh tz 5-[N-(tert- 7 h * *S # # - /v)-3,4- ^ b ^ri/ / <yv ! ;l'7 5 
^-(tert-^fWv^ fTU^ V A<i>r**s* ^)-2-(2-7 !) /l-)[l,2,4] hVT^o 
[1,5-c] If U 5 THF (60 mL) fcigfl? U 1 mol/L fh7 ^/VT 1/*= !7 

A7/Vt U K© THF m (5.23 mL, 5.23 mmol) MIT? 1 l$IHHJl# L 

> bffi&^'7'n'<om&&m XffiMU 5-[N-(tert"^h^v'*^-^)-3 J 4-^^ 
h *?*/<<WfrT % J ]-2-(2-7 V /V)-7- 1 K a =¥i/^ fvw[l,2,4] MJT^p 
[l,5-c] t° U 5; ^ (2.00 g, 4.16 mmol) Sr £ LTJR* 80%T?#fc o 

#£>ftfc 5-[N-(tert-^ h * v' # /Vtf = /v)-3,4- b*^yi?/U7 5 
;)-2-(2-7y/U)-7-t f-Ml&ti h V TV p[l,5-c]fc°y $ W (800 

mg, 1.66 mmol) «r 3 — * ^ (8 mL) tcftffi U Blftlffi (1.15 g, 4.97 mmol) 

*/k2j?^/V)-3,4-^^ h ^r^y^T ^ /]-2-(2-7 P /W)-7-.* ^A* 

[1,2,4] b y [1,5-c] try ^*ft4rirtbt lt#^, 
# & ^fca^^^i * k y 7^ p gffift (6 mL) \z.mm u r ~ y (0.544 mL, 

4.98 mmol) Y V VAsitv- ^9>^A^l/9t (0.440 mL, 4.98 mmol) Sr 

APxl, M-e 12 B#ra«#Lfc. 4 mdWi7K»^ h V ^AtKSSSKStJP 

^ i*ETTf*i» Lfc. mk**s y tf^Vv* nvf^77^ : * p 

o^vA^^^y-zKoa-a-jgatt) "CHU&U j-a, (lOmL) £0B*£i& 
U ffr&lb 2 3 (174 mg, 0.709 mmol) £: LTlfc^ 43%T?#fc 0 

iH NMR (8 ppm, DMSOde): 7.98 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.19 (d, 
J=3.3 Hz, 1H), 6.87 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.35 (s, 2H), 3.40 
(s, 3H). 

Mass (m/z) : 245 (M + ), 215. 

IR (KBr, cm 1 ) : 1675, 1610, 1427, 1122, 746. 

TtWxiffi : CiiHnN 5 0 2 t LT 

UK : C 53.93%, H 4.65%, N 28.51% 

ffl-IMt : C 53.87%, H 4.52%, N 28.56% 
MM : 167.2 - 167.6°C 

5-T 5 J -7-^ h i/y ^/W-2-(2-7 y /w)[l,2,4] h!)7/o [l,5-c] fcT 9 ^ Vis (fls 
^2 4) 
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fTofc 0 #bttfca^^Sr^^ y -/V (10 mL) «fc U U tt&Vo 2 4 (118 

mg, 0.363 mmol) & &&&fi t LT JW 43%"C#fc. 

iH NMR (8 ppm, DMSOde): 7.97 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.18 (d, 
J=3.3 Hz, 1H), 6.88 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.39 (s, 2H), 3.59 
(q, J=7.2 Hz, 2H), 1.21 (t, J=7.2 Hz, 3H). 
Mass (m/z): 259 (M + ), 215. 

HI (KBr, cm 1 ): 1679, 1668, 1618, 1612, 1603, 1558, 725. 
jtmftffi : C 12 H 13 N 5 02 t L-T 

HaHH: : C 55.47%, H 5.19%, N 26.88% 

H-JHft : C 55.59%, H 5.05%, N 27.01% 
ft£ : 153.8 • 154.6°C 
H»J 2 5 

5-T 5 / -2-(2-7 U /V)-7-(l-y ^/V-l-y h =¥^^^/V)[l,2,4] h y 7/o[l,5-c] k° 

0.95 mol/L ^ fvW ^V?A^b5KO THF M ( 10.7 mL, 10.2 mmol) 
in THF (15 mL) &Jn;L, 7Vl^V#MT, -30°C"Ca# Ufc 0 ^»J3 8"C 
#6>H5 7-T-fe^-5-(3,4-^y h^^v^VT ^ y)-2-(2-7 D /u)[l,2,4] b JJ 
Tyn[l,5-c]t'y %W (1.00 g, 2.55 mmol) <D THF (52 mL) SBSSr* KISS 
^HMfiiTL, SfcfcPJfiftT? 1 t&mmW^fro £«&-78 e C^£P 
L« N 0.1 mol/L £8t$3£Vffi%frt:l&WSlX-> SRxf^Uilfc, 3T$S 

pb*M (300 mL) fc»#L, , (17 mL) SSitfDDQ (1.74 g, 7.65 

mmol) fcJP*., a*T»3R*IWJH*UL.- Kl^&*P»4vl^:j8J;t*fi 1 I*© 

fc^ «BETT?*l8Lfco ^Sr^y^^/^o-r b^77xf- (^tU« : * 
on*Mt.^^;-/W}|^i) T?»»U (6mL) J:»?i5*£i& 

U ft^*2 5 (110mg,0.424mmol) Srfife^t LTiW 17%-e#fc„ 
m NMR (8 ppm, DMSO-de): 7.93 (d, J=1.6 Hz, 1H), 7.85 (brs, 2H), 7.18 (d, 
J=3.3 Hz, 1H), 7.08 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.26 (s, 1H), 1.44 
(s, 6H). 

Mass (m/z): 259 (M + ), 244. 

m (KBr, cm 1 ): 1666, 1657, 1612, 1558, 1508, 763. 

TiMftffi : Ci2Hi3Nb0 2 t LT 

nSflfll : C 55.63%, H 5.23%, N 27.03% 

ff|-JMt : C 55.59%, H 5.05%, N 27.01% 
jgtft : 208.2 - 208.8^ 

ni&m 2 6 

5 . T * y -7.(1-^ h ^i/^ n^p tVP)-2-(2-7 y /v)[l,2,4] FPT^b [l,5-c] f 
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y%vy (M2 6) 

H%09 3 8 TfcfeftS 5-(3,4-S^ h tt^l/VA'T 5 /)-7-(l-^ V *f If = 
/V)-2-(2'7 y A-)[l,2,4] h V T)/n[l,5-c] t° y 5: (4.77 g, 11.1 mmol) 

(250 mL) frMMU O'CX'WiWLteftb 1.0 mol/L i^^/W»<E>^f- 
y&ML (66.7 mL, 66.7 mmol) ^WiU^XM^ SfefcRrt"*:' (10 mL) 
j|?Lfc^3 — Vtfy (6.30 mL, 77.8 mmol) Sr^TU 25 B#HiSB$ I, 

^#tyi:|^xf;l/©S^I) T«L, 5-(3,4"^^ b^^^^75 
/)-7-(l-oc v-fu \f;v)-2<2-y V /l-)[l,2,4] h V TV n[l,5-c]f y ^ v 5 

V (500 mg, 1.15 mmol) £ 6 feT^E-A-? r * £ \JX*9fr 10%T*#fc o 

#6>ix/t 5-(3,4-S^ f^f^y^7 5 /)-7-(l-^ o^n fc° 

^)-2-(2-7y/V)[l,2,4]hyT)/n[l,5-c]t o y 5 (178 mg, 0.409 mmol) Sr^ 
ncuivl'A (4.5 mL) »fl?L N HWtK (0.25 mL) *5j;tfDDQ (278 mg, 1.23 
mmol) tt^Ls Mt?2l*raift#Lfco 1 mol/L jMfcfltf- b 5 !> -M< 

gi U ttifi Lfc«, »EET*e*IB Lfc c »afcfcS/ y * n7^?7>f-(» 
W»K:^^^i:BSfe3i^©a^»Ji) -C»«L, #&*Lfc66@toS:^* 
/ -/V (5 mL) i 5 ff&A U ft^W 2 6 (150 mg, 0.526 mmol) & &&ftM6 
i: LT W 34%T*#fc 0 

iH NMR (8 ppm, DMSOds): 7.92 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.56 (q, J=6.9 Hz, 
2H), 1.08-1.16 (m, 7H). 
Mass (m/z): 286 (M + +l). 

IR (KBr, cm 1 ): 1653, 1645, 1622, 1606, 1546, 1259, 1062. 
jtmftffi : Ci4Hi 5 N60 2 t LX 

: C 58.99%, H 5.29%, N 24.31% 
W-JMft : C 58.94%, H 5.30%, N 24.55% 
: 187.2 - 187.6<C 

mmm 2 7 

5-T 5 / -2-(2-7 y 7V)-7-7 a 7 ^[1,2,4] h]J7/o [l,5-c] t° ]) 5 

tfb*»2 7) 

2 2 (200 mg, 0.866 mmol) Sr THF (12 mL) fc^l? U h 5 7 
/V/Jn^ 7 -f V (682 mg, 2.60 mmol) > 7^7 — ;V (245 mg, 2.60 mmol) *3 «fc 
Vi?x.f-A'Tyi?lJA*fi*f-$'U~}> (0.409 mL, 2.60 mmol) %M*., SH"? 12 
B#M# LfCo fiJfcJfcfc: 2 mol/L ( 12 mL) %fln ?L 1 l$ffl»3lt Lfc&, 4 mol/L 
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fifKU#e>tbfc@ft:Sr^^/-/Kl5inL) J: 9 U ffc^fc 2 7 (70.0 mg, 

0.228 mmol) £ ItW 26%T?#fCo ' 

iH NMR (8 ppm, DMSO-de): 8.08 (brs, 2H), 7.93 (d, J=1.0 Hz, 1H), 7.32 (dd, 
J=7.9 Hz, 7.3 Hz, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.05 (d, J=7.9 Hz, 2H), 6.99 (s, 
1H), 6.95 (t, J=7.3 Hz, 1H), 6.72 (dd, J=3.3 Hz, 1.0 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 307 (M + +l). 

IR (KBr, cm 1 ) : 1676, 1610, 1589, 1560, 1497, 1425, 1240, 744. 
Tcmftffi : CieHisNsOa t LT 

MM®. : C 62^63%, H 4.29%, N 22.87% 

H-jlffl : C 62.58%, H 4.26%, N 22.79% 
Bi& : 247.2 - 247.4t 

mmm 2 8 

5-7 ^-7^B*7*/W ^/V)-2-(2-7 V ^)[l,2,4] V V 7/p[1,5x] tT 

y 5^ Wb-&»2 8) 

lT*#b*L5 5-(3,4-^^ hdr^-<^v ? /VT5/)-2-(2-7y^)-7-t K 
n =¥-^^[1,2,4] h !J Ty n [1,5-c] t° y 5: (300 mg, 0.787 mmol) £ THF 

(30 mL) fcjgsflU F y 7i=W7-fy (414 mg, 1.58 mmol) > 
/>7> ? ^/I/jj-^v'l/-b (0.249 mL, 1.58 mmol) & it* 3-^T3-t7a/ — /V 

(273 mg, 1.58 mmol) SrJUfc, ^fitf 1 «»bfc„ Rj&ttfcffi?ilfiW*«r 

ii Ufcm, «ff T-e««l Lfc. gift*^ y # n ^ 7 -< - (J&ffl«& : 

JlfaWVa^U 7-(3-^n^7 3 i/dr^^^)-5-(3,4-v ? 7« t^i^V^/V 
T 5 y)-2-(2-7 y /^)[l,2,4] h y T/p[l,5-c]t° y ^ i?^ (382 mg, 0.691 mmol) 

%&&mfct LT«87%-e#fc 0 

y )-2-(2-7 y /P)[l,2,4] b y 7^n[l,5-clt' y 5 v^Sr h y 7/v3rulgm. (6 mL) 
fllU (0.239 mL, 2.20 mmol) $5&Tf h V ^ ^ 

jfc^gKO.194 mL, 2.20 mmol) SrJD*.»Wt? 12 H>m9l^ Lfc 0 ®£» 4 mol/L 

tMJ^W3^tfcf> ^bti/cSft^*/*-^ (15 mL) «t!?ff^ 
L s it&VS 2 8 (196 mg, 0.494 mmol) £ 6£J£J. <b UTJR* 72%T?#fc 0 
iH NMR (8 ppm, DMSO-ds): 8.09 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.25 (d, 
J=3.3 Hz, IH), 7.05-7.25 (m, 4H), 7.02 (s, IH), 6.73 (dd, J=3.3 Hz, 1.6 Hz, IH), 
5.08 (s, 2H). 

Mass (m/z): 387(M + +2), 385(M + ), 214. 

ER (KBr, cm 1 ): 1666, 1652, 1608, 1578, 1473, 1223, 768. 
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5nKS£*f : Ci6Hi2N 5 O2Br-0.3 H 2 O-0.2 C2H5OH t UT 

mmm : c 49.12%, h 3.10%, n 17.36% 

fUMfi : C 49.14%, H 3.47%, N 17.47% 
M : 261.5 - 261.9°C 

nmm 2 9 

5-7> y -7-[2-(l- tKB* ^-1- * f^af/U) 7 a / * ?/ ^ fv^]-2-(2- 7 U 

/v)[i,2,4] b V 7/p [i,5-c] tr V $ *Jy (ik&Va 2 9 ) 

MMfflS If&bfrZ 5-(3,4-^ h^f^y^T? ;)-2-(2-7 y;V)-7-t K 
n^i/^^Ml,2,4]MJTyn[l,5-c]t°y ^v 5 ^ (1.00 g, 2.62 mmol) £THF 

(80 mL) fcJW&U MJ7s=;l/*^7>fy (1.38 g, 5.26 mmol) , Sfcc^rt' 
ry^M>VW b (0.828 mL, 5.26 mmol) *5 D fvv (800 

mg, 5.26 mmol) »^L> 1 #IW*# Lfco ^ifcfctefilfiWzkfcan*.* 

aV-^a^U 5-(3,4-v^ h^^^^VT?/)-7-[(2-p« 
x/^i/)^fM-2-(2-7!);V)[l,2,4] biJ7^n[l,5-c]^y (630 mg, 1.22 

mmol) Sr 6 £ ItW 47%T?#fc. 
fcfcftfc 5-(3,4-i^ h^r^yv ? /VT5y)-7-[2-(l-t Kn^V-l-^^/u^ 
^/V]-2-(2-7 !) ^)[1,2,4] b V TVp [l,5-c] t° 9 ^ W (600 mg, 
1.16 mmol) &THF (30 mL) fc*#U T/V=f^#H^T> OtCftiLfc. 
KJE$ni:0.96 mol/L ^ f;W ^ i/!)^n^ KOTHF^^ (15.9 mL, 15.1 
mmol) fc«TU 3 l*lW*^Lfc. EJfi*fc3HS*fcJB*.* mt=-Tfr 

/KOSft^SiE) -C»»U 5-(3,4-i^ Y*^>i?s\sT$y>7-[2<l-K Ko^ 
-1-^ ^-;v^;v)-7 ^/**s* ^)V\1-i%-y V /k)[l,2,4] hPT/o [l,5-c] fc° !) 5: 
^ (399 mg, 0.774 mmol) &B6S#i LTJRap 67%-e#fc e 

5-0,4-v 5 ^ h^^^v?^T^/)-7-[2-(l-t Kndrix-l-^^/Vai^ 
a y 3r ^ ^/V]-2-(2-7 !) /^)[l,2,4] h J) T "/ o [l,5-c] t° J? 5: ^£ * n P 
^/VA (36 mL) fcfcflfU (2mL) *5,fctfDDQ (529 mg, 2.33 mmol) 

^ffTT'^Lfc RitSrat^y^ (4mL) iSHgfiSU ft^»2 9 (118 
mg, 0.322 mmol) Sr &&&& £ LTft* 42%"C#fc 0 

iH NMK (8 ppm, DMSOde): 8.08 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.62 (d, 
J=7.6 Hz, 1H), 7.10-7.25 (m, 2H), 6.90-7.10 (m, 3H), 6.72 (dd, J=3.3 Hz, 1.7 
Hz, 1H), 5.07 (s, 2H), 5.01 (s, 1H), 1.60 (s, 6H). 
Mass (m/z): 366 (M + +l). 
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IR (KBr, cm 1 ): 3450, 1686, 1672, 1654, 1604, 1560, 1457, 1234, 1209. 
Ttmftffi : Ci9Hi9N 5 O3-0.3H 2 O t LT 

: C 61.39%, H 5.09%, N 18.90% 

: C 61.55%, H 5.33%, N 18.89% 
: 194.0 - 194.2°C 

mmm 3 0 

5-T 5; J -7-(2-7;Vto7x; ^rv-^ ^/V)-2-(2-7 V /V)[l,2,4] hy7/o[l, 5-c] 

t°y ab^t»3 0) 

^WJ2 8 iI^»^fe^V\ 3-yp^^^/-/v^r2-^^a^^y-^ 
^ft£Ta&£*Tofc 0 nbtitz®.£.f&M*^? J—* (9mL) i!9S^U 
flS^ft 3 0 (118 mg, 0.363 mmol) & 6feji£i§ £ LTlfc^ 48%T?&fc„ 
iH NMR (8 ppm, DMSOde): 8.09 (brs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.25-7. 30 
(m, 2H), 7.21 (d, J=3.3 Hz, 1H), 7.15 (m, 1H), 6.90-7.00 (m, 2H), 6.71 (dd, 
J=3.3 Hz, 1.6 Hz, 1H), 5.16 Cs, 2H). 
Mass (m/z): 325 (M + ), 214. 

IB. (KBr, cm 1 ): 1673, 1650, 1645, 1608, 1564, 1506, 1261, 744. 
Ttmfttit : CieHijjNsOaF t LT 

MM®. : C 59.29%, H 3.72%, N 21.68% 

fhJMft : C 59.08%, H 3.72%, N 2 1.53% 
ife£ : 196.8 - 197. 1°C 
MMM 3 l 

5-T ^ / -2-(2-7 y /v)-7-(t° U v^-fr^^v'/* ^)[l,2,4] b y r/n [1,5-c] 

try (lb-3-^3 1) 

HJii0»J 2 2 -C# b ft 5 7-(tert- y fvl^ y ?vv)-5-(3,4- i? 

f ^y^ls^^T 5 /)-2-(2-^ y ^)[1,2,4] V 7/o[l,5-c] P 5: (2.66 
g, 5.37 mmol) £ THF (60 mL) L. 1 mol/L fb7 zf^J^T 

y K© THF (8.05 mL, 8.05 mmol) 1 B#l8Ifll# Lfc 0 

SJS^^Mtfc^. M^^y^hyfai/-> 3 yu 5-(3,4-v ; y h 

*is'<>i?A'T% 7)-2-(2-7 y /U)-7-t Kn^y ^Ml,2,4] b y T^/n [1,5-c] 
fc° y 5 5?^ (1.94 g, 5.09 mmol) £ S i: LTIiX^ 95%Tr#*: 0 

5-(3,4-v^ h^^^^/VT^ 7)-2-(2-7y^)-7-t Ko^f^f^ 
[1,2,4] hyryn[l,5 ; c]t°y 5 W (500 mg, 1.31 mmol) £ THF (15 mL) &C 
MM U 3- 1° y vV ' — /V (250 mg, 2.62 mmol) *5 <£T>*(iXT y^fl'^fy^f 
(632 mg, 2.62 mmol) £2N;U 120°CT 19 BtHW^Lfc 

TiS^U MLfc^ ^J±T-e«Lfc 0 ^^y^^n-rh^^ 

y )-2-(2-7 y /v)-7-(t° y as***/* fw)[i,2,4] h y t ^/n [1,5-c] t° y 
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5; *?V (312 mg, 0.681 mmol) £ fifiSft t 52%T*#fc„ 
5-(3,4-v^ h*i''<>?/l'T $ />2-(2-7 V fr>HS-V 
* 9vw)[l,2,4] h P 7 ✓ a [1,5-c] t° U ^ £ h U 7 /V* o IHft (6 mL) 
L> T~y— A- (0.333 mL, 3.03 mmol) N b 0 ^ ^ y^/V*^ (0.268 

mL, 3.03 mmol) &3JP?L liBt8llll^lt, RUflRfc 4 mol/L h 

V~\ *sa yUfci^btlfcl^^/-;!/ (15 mL) ^nn^M (4mL) 
Oft^ffjK J: t) Wlttfe U 3 1 (147 mg, 0.477 mmol) &&£i9i t tT 

ft* 70%t?#fe o 

iH NMR (8 ppm, DMSOde): 8.42 (d, J=2.6 Hz, 1H), 8.21 (dd, J=4.6 Hz, 1.4 Hz, 
1H), 8.10 (brs, 2H), 7.93 (d, J=1.9 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 2.6 Hz, 1.4 Hz, 
1H), 7.35 (dd, J=8.6 Hz, 4.6 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 
(dd, J=3.3 Hz, 1.9 Hz, 1H), 5.12 (s, 2H). 
Mass (m/z): 308 (M + ), 214. 

IR (KBr, cm 1 ): 1678, 1651, 1608, 1560, 1427, 1273, 1232, 976, 746. 
7uM£$T : C15H12N6O2 t LT 

Unit : C 58.14%, H 4.02%, N 27.27% 

fHllt : C 58.44%, H 3.92%, N 27.26% 
iM : 253.5 - 254.0*C 
HJfctfiJ 3 2 

5-T 5 J -2<2-y V /^)-7-(t° y $?>"2->f ^/k)[l,2,4] h y T^n[l,5-c] 

t°V$i?y tft£^3 2) 

H*£M3 lT*#b;ft5 5-(3,4-^ >^ri/-<^/l-r5y)-2-(2-7yyV)-7-t K 
p ^[1,2,4] M)7/n [1,5-c] t° V ^ W (500 mg, 1.31 mmol) £ THF 

(15 mL) KWMU 2-t°]JvV-7V (250 mg, 2.62 mmol) *3 .tU^'XT/ ^ 
h y T^/Ms** 7 ^ (632 mg, 2.62 mmol) £flDx., 120 < C'C 25 tifffl^W 

•7^v'!)A«U «Lfc^ gcJETXMLfCc a«^^y^^/^n 

5-(3,4-^p< h^rv^^/vr 5 7 )-2-(2-7 y A)-7-(t° ]) v^-2-^f ;V3r*c*s J =f- 
/V)[l,2,4] MJT^/n [1,5-c] y 5 W (132 mg, 0.288 mmol) SriPlfeT^/l^ 
7 * t LX&m 22%X#fc 0 * fc> 5-(3,4- h dr v"<y v>/VT 5 /)-2-(2-7 y 

/^)-7-(2-^-^ y t° y v-w ^/v)[i,2,4] h y r y o [1,5-c] t° y ss^y (362 

mg, 0.790 mmol) £ t L-TUX* 60%-Ciffc 

5-(3,4-i^ s: y)-2-(2-y y /v)-7-(f y s?y-2->r /v^*^ ^ 

/^)[1,2,4] h y T ^0 [1,5-c] t°y $ ^ (67.8 mg, 0.148 mmol) £ h V 
mm (lmL) T~V->V (0.333 mL, 3.03 mmol) te&V-YV 7 

v/t VXjV* VWl (0.268 mL, 3.03 mmol) £UX* 5 Lfc 0 
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fcmmt 4 moi/L jmtt-r vvv atk^^ap^, ^u^xmia Lit, m 

vf^/l/^-T'/W-ChlJ^crWi -/Z^Ltc&s &bftttmft&^? / (10 

mL) t DMF (lmL) ©Jg^jKJ: "9 U fc#«J3 2 (29.7 mg, 0.0964 

mmol) ^afe^ei: LTJ|X^65%-e#fc 0 

iH NMR (8 ppm, DMSO-de): 8.16 (d, J=5.0 Hz, 1H), 8.06 (brs, 2H), 7.93 (d, 
J=1.7 Hz, 1H), 7.78 (ddd, J=8.2 Hz, 7.3 Hz, 2.0 Hz, 1H), 7.16 (d, J=3. 3 Hz, 
1H), 6.95-7.05 (m, 2H), 6.91 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 5.29 (s, 
2H). 

Mass (m/z): 309 (M + +l). 

IR (KBr, cm 1 ): 1633, 1621, 1614, 1606, 1601, 1575, 1515, 1506, 1471, 1456, 

1434, 1429, 1311, 1268, 1214, 732. 

7C3lf##f : Ci5Hi2N 6 O2-0.3H 2 O f -0.1 C2H5OH t LX 

Mum : C 57.39%, H 4.15%, N 26.55% 

fUHB : C 57.36%, H 4.18%, N 26.40% 
: 229.0 • 229.2t 

mmm 3 3 

5-T 5 / -2-(2-7 V fi>>7< t° y ^>-4--f ^)[1,2,4] h y 7 % /o [1,5-c] 

t°y ?v*y Mbfr*3 3) 
$fiii3 1 i^«**«fe*fflv\ 3-t o y^/-/^4-t o y s?y-7W^^TK 

f&^fTofco #&jh,fcjj&^toS:3L*y-^ (6mL) J:0?«**U <b£"^3 3 

(128 mg, 0.416 mmol) £ t ttW 39%T*#fc„ 

»H NMR (8 ppm, DMSOcU): 8.11 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.73 (d, 
J=7.5 Hz, 2H), 7.18 (d, J=3.3 Hz, 1H), 6.75 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 6.13 (d, J=7.5 Hz, 2H), 5.02 (s, 2H). 
Mass (m/z): 308 (M + ), 214. 

IR (KBr, cm 1 ): 1655, 1649, 1632, 1562, 1549, 1508, 1425, 1329, 1198, 1182. 
7cif##f : Ci5Hi2N 6 O2-0.4H 2 O tLX 

USUI : C 57.06%, H 4.04%, N 26.34% 

fc%{$. : C 57.10%, H 4.09%, N 26.64% 
: > 300°C 
MMW 3 4 

7-[(N-Tir?vW3,4-v J ^ h *^^^T 5 / )^ ^vV]-5-7 5 /-2-(2-:7 y 
/V)[l,2,4] b y [1,5-c] f y $ ^ (ft-fi* 3 4) 

2^#btl5{b^4 2 (250 mg, 0.66 mmol) £^nn*/W» (6 
mL) KIMfU EDC^V (1.32 g, 1.32 mmol) N l-tKo^^MJT 
/-/V (101 mg, 0.66 mmol) fc^M (0.15 mL, 2.63 mmol) 
-C 72 0#HU« Lfc 0 U 'ttS'J UtW^fc^y -A^ftft- Lfe„ 
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*s$*-eimu a«Ufc«> WETTfWtLfc. aS&^^v^— r/w (13 
mL) fcx^/-^ (lmL) J: 0E*t*U f^3 4 (150 mg, 0.36 

mmol) * 6 t L-Tte* 55%"T?#fc. 

iH NMR (8 ppm, DMSO-de): 8.01 (brs, 1.2H), 7.95 (brs, 0.8H), 7.93 (d, J=1.0 
Hz, 1H), 7.15-7.25 (m, 1H), 6.70-7.00 (m, 5H), 4.59 (s, 0.8H), 4.49 (s, 1.2H), 
4.38 (s, 2H), 3.73 (s, 1.2H), 3.72 (s, 1.2H), 3.71 (s, 1.8H), 3.70 (s, 1.8H), 2.19 (s, 
1.2H), 2.17 (s, 1.8H). 
Mass (m/z): 422 (M+), 215. 

EtCKBr, cm 1 ): 1653, 1612, 1560, 1514, 1419, 1252, 1234, 1182, 748. 
jmfiffi : C2iH 22 N 6 O4-0.5H2O t LX 

mmm •. c 58.50%, h 5.19%, n 19.42% 

fHWH : C 58.46%, H 5.37%, N 19.49% 
m& : 136.0 - 136.5°C 

5- T% J -7-[(N-;* ^A-3,4-^ h * W >VT 5 J ) * ^^]:2-(2- 7 U 

;i-)[i,2,4] f y ry o [i,5-c] tr y^^-i &&& wt-^fc 3 5 ) 

%WS\ 4 2 6> flZit&tfo 4 2 (200 mg, 0.53 mmol) 9 J (16 mL) 
fcSft? U 35%/^y^AT/^Tt KtK^ (448 mg, 5.22 mmol) SrAl^ ^ 
2 #IH«# UfCo h !) * A (300 mg, 7.93 mmol) 

y t'p tWT/^a —M2 mL) £ (4 mL) (DU&¥&$&& V Sifeift U 

3 5 (130 mg, 0.33 mmol) Sr &£J£fI £ L-TI|X^ 62%T'#7c 0 
iH NMR (8 ppm, DMSOde): 10.83 (m, 1H), 8.14 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.35 (d, J=1.7 Hz, IH), 7.29 (s, IH), 7.23 (d, J=3.3 Hz, IH), 7. 15 (dd, 
J=8.2 Hz, 1.7 Hz, IH), 7.00 (d, J=8.2 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 
4.37 (brs, 2H), 4.18 (s, 2H), 3.80 (s, 3H), 3.78 (s, 3H), 2.70 (s, 3H). 
Mass (m/z): 394 (M + ), 215. 

IR (KBr, cm 1 ): 1659, 1639, 1616, 1605, 1601, 1560, 1516, 1460, 1425, 1246, 
1024. 

Ttmftffi : C2oH22N603-1.0HCl-0.l[(CH3)2CH] 2 0-0.7H20 t VX 
MMW : C 54.57%, H 6.11%, N 18.46% 
tl-JMt : C 54.53%, H 5.73%, N 18.52% 
: 153.4 - 153.9°C 

mmm 3 6 

-87- 



WO 2004/029056 



PCT/JP2003/012158 



5-7 ^ J -7-7= V J * J->V-2-{2-y y ^)[1,2,4] M> T ✓ a [l,5-c] t° P ^ (ft 
£4*3 6) 

HJ£f!l4 lT'#b^5ft^4 1 (212 mg, 0.925 mmol) (12 
mL) &dg$?U T^y>- (0.192 mL, 2.11 mmol) SrJDx.x 5 H#lffljSi6 Lfc„ R 
J6«S:«BET^*(SU 38fiSr^^;-^ (12 mL) fcJg«¥L.fctL TkStft** 
3|WMJ«>A (105 mg, 2.77 mmol) £JH*. % fat^^Wt^ fiOSJS^ 

^oa^kATli^Sfc^U^s ^fr/—/V (10 mL) £ DMF (5mL) 
IliOS^U ft£*fc3 6 (223 mg, 0.728 mmol) Sr6&£iil£ LTUX* 
79%Tltfc 0 

iH NMR (8 ppm, DMSO-de): 7.97 (brs, 2H), 7.90 (d, J=1.6 Hz, 1H), 7.13 (d, 
J=3.3 Hz, 1H), 7.06 (dd, J=8.8 Hz, 7.6 Hz, 2H), 6.78 (s, 1H), 6.69 (dd, J=3.3 
Hz, 1.6 Hz, 1H), 6.58 (d, J=7.6 Hz, 2H), 6.53 (t, J=8.8 Hz, 1H), 6.31 (t, J=5.9 
Hz, 1H), 4.21 (d, J=5.9 Hz, 2H). 
Mass (m/z): 306 (M + ), 214. 

(KBi, cm 1 ): 1670, 1662, 1612, 1600, 1560, 1506, 1419, 1331, 756. 
5G3ff^*f : Ci6Hi4N 6 0 t LX 
M : C 62.43%, H 4.73%, N 27.26% 
: C 62.73%, H 4.61%, N 27.43% 
M : 279.2 - 279.6^ 

m&m 3 7 

5-7 5 J -2-(2-7 V />)-7:(2-^-^y t° y W-l-J As* ^/u)[l,2,4] h57^n 
[l,5-c]t: o y 5 (ft#fe3 7) 

3OS0II3 2T'#b^5 5-(3,4-^ h^riX-<^v 5 ^7 5y)-2-(2-^y^)-7-(2-^- 
^yk°y v ? ^-l-f/M^)[l,2,4]hy7yn[l,5-c]t°y v^y (317 mg, 0.692 
mmol) £ h y 7^*oBWfc(6 mL) fcj&fl? U 7= y-M0.226 mL, 2.07 mmol) 
*5 «fcl>* h y 7/M"P ^ 9 (0.183 mL, 2.07 mmol) ^fflt? 

2 Lfc 0 sjtstR^ 4 moi^TR^ft-^- b y ^^tk»^hx.> ^o*^ 

SIS Lfco gHSSr^* / (10 mL) «k U ft^ 3 7 (184 mg, 0.595 

mmol) & t VXW 86%T'#fc„ 

m NMR (5 ppm, DMSO-de): 8.04 (brs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.76 (dd, 
J=7.1 Hz, 1.7 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 6.6 Hz, 1.7 Hz, 1H), 7.16 (d, J=3.3 
Hz, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.49 (s, 1H), 6.44 (dd, J=8.6 Hz, 1.3 
Hz, 1H), 6.29 (ddd, J=7.1 Hz, 6.6 Hz, 1.3 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 308 CM + ). 

IR (KBr, cm" 1 ): 1670, 1657, 1651, 1608, 1570, 1541, 1423, 1331, 764. 
jtmftffi : CiBHizNeCVO.HfcO t LX 
MM& : C 57.97%, H 3.94%, N 27.28% 
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ttUg : C 58.10%, H 3.97%, N 27.10% 
: 239.2 - 239.6°C 

mm\ 3 8 

7-7tf/i/-5-7 5y-2-(2-7!J^)[l,2,4] h P Ty*n[l,5-c] try (fc&M 
3 8) 

HJSM 1 8 b IPI*ft*&*fflV\ 2-(3- h !> ^/W* * ^7x^)-U-^ 
7^Ml'aLy*i,}?^jv)xXWXXxm&*ft^, 5-(3,4-^ 
h ^rv"<y^7 5 ;)-T{\-^Y*y i e~>\'>2-<2-7 V /V)[l,2,4] M)7/n 
[1,5-c] fc° y 5 ^ y (1.38 g, 3.27 mmol) & b LTllX* 63%T'#fc 0 

#bHfc 5-(3,4-i?^ f drv^^/wr 5 /)-7-(l-^ ]> ^r^lf =/V)-2-(2-7 JJ 
^)[1,2,4] hyr^/n [1,5-c] t° y ^v 5 ^ (1.00 g, 2.37 mmol) THF (60 mL) 
&£Xm8* (10 mL) <7^£«^j§?U S« (0.3 mL) ^Jn*. % iMt 

2 mmmwLtc bb^^u 2 moi/L -mit* y 

itiiLfcflU »ffiT-C«»L, 7 i T'fe^^-5-(3,4-^^ h*«^y^7$ 
/)-2-(2-7 y ;v)[l,2, 4] h y T ✓ p [1,5-c] t? V 5 i^^Wfe i LT#fc 0 

(18 mL) m««?L, ^@tK (lmL) *5i 
IFDDQ (807 mg, 3.56 mmol) iflTf 4 B$Rggl# Lfc„ n n 

X/V-C M)fa V— y a y L x 3 8 (403 mg, 1.66 mmol) 

b LX&m 70%T*#fc„ $ h fc> fc-S-fe 3 8 Sr=-^ / -/v «t 5 ffifeA U 31 6 £ 

m NMR (8 ppm, DMSO-de): 8.26 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.43 (s, 
1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 2.60 (s, 3H). 
Mass (m/z): 243 (M + ). 

IR(KBr, cm !): 1666, 1639, 1626, 1612, 1581, 1549, 1417, 1326, 1214. 
Ttmftffi : C11H9N5O2 b LX 

MfflW. : C 54.51%, H 3.84%, N 29.13% 

WINS : C 54.32%, H 3.72%, N 28.79% 
Sbft : 221.2 - 221.5t 
mifoM 3 9 

3 9) 

fc«6*G (1.00 g, 2.59 mmol) &DMF (30 mL) fcl$8A?U tf^bP^^ 
*X (2.37 g, 3.89 mmol) *3 «fct)?lf^ h V 7*~/V&X7j V^y i?7^ u 
y K (91.0 mg, 0.129 mmol) £Jn;i, 100°C7? 9 B#«# Lfc. &J&«?$J£T 
fill, »7oP^V (MorisiP) ^b?^77^ : 

■fry* l»a^©»*«aiE) -C'JjfM U 5-(3,4-v J ^ b *f«y-y>T 5 /)-2-(2- 
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7y/^)-7■^y^^^^=Mi > 2 ) 4]^yTy^[l > 5-c]t o y u.oi g, 1.58 

mmol) trilfe»^i:L-CW61%T'#fc. 

# b ftfc 5-(3,4- }> *^"<y V)\>7 ? / >2-(2-7 ]} b y -f^?V^ $ = 
Ml,2,4] 1^ y T y c [1,5-c] t° y ^ v 5 ^ (500 mg, 0.781 mmol) & THF (25 mL) 
Kf&ffl U If* h y 7i=/V*^7^ o!)K (55.0 mg, 0.0781 

mmol) fci«^yy-f^ (0.180 mL, 1.55 mmol) 10 WML 

7-<yy^^5-(3,4-^^ Y**s^y*J;VT % />2<2-7 V /k)[l,2,4] hVT^n 
[1,5-c] fc° y 5 (281 mg, 0.617 mmol) & t ttW 79%T#fc D 

#b^fc 7--<^)/-f/V-5-(3,4-^y f^^y^7 5y)-2-(2-7y/U)[l,2,4] 
f> y [1,5-c] t° y ^ (230 mg, 0.505 mmol) Srv 5 ^ nn^y (22.5 

mL) fcmmU (1.2 mL) feit^DDQ (344 mg, 1.52 mmol) 

mt* 12 #ra«#Lfc 0 Rfom*?vv*/yj*&£tfmw&<DU&mzm%\ 

-/V (10 mL) -ef?7r£iiU it^3 9 (81.3 mg, 0.266 mmol) SrSfe^^ 
ltlR$ 53%T-#fc 0 

iH NMR (6 ppm, DMSO-cU): 8.27 (brs, 2H), 7.99 (d, J=7.3 Hz, 2H), 7.98 (d, 
J=1.6 Hz, 1H), 7.69 (t, J=7.6 Hz, 1H), 7.56 (dd, J=7.6 Hz, 7.3 Hz, 2H), 7.38 (s, 
1H), 7.26 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 305 (M + ). 

IR (KBr, cm" 1 ): 1691, 1631, 1626, 1606, 1579, 1547, 1414, 748. 
jcMftm : CieHnNsOa • 0.1 H 2 0 t VX 

Mum : C 62.52%, H 3.59%, N 22.92% 

fh^ii : C 62.58%, H 3.68%, N 22.81% 
jK£ : 229.2 - 229.7^ 
H5IM4 0 

5-7 $ / -7-(4-7/^p^y)/^^)-2-(2-7 y /W)[l,2 ( 4] Y V T v[l,5-c]t° V K 

i?y (^-a-^4 0) 

frfc|Sft£^/-/l' (10 mL) £ DMF (lmL) <D^«T*ffi$fH B a L, 

4 0 (138 mg, 0.426 mmol) £ 6fe$hH £ LTUX^ 36%-e#fc 0 
iH NMR (8 ppm, DMSO-de): 8.28 (brs, 2H), 8.11 (dd, J=8.9 Hz, 5.6 Hz, 2H), 
7.97 (d, J=1.6 Hz, 1H), 7.39 (s, 1H), 7.38 (dd, J=8.9 Hz, 8.9 Hz, 2H), 7.26 (d, 
J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 323 (M + ). 
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IR (KBr, cm 1 ): 1689, 1653, 1619, 1592, 1508, 1257, 1238, 762. 
jmfttir : CieHioNsOaF • 1.0 H 2 0 k LT 

£MC : C 56.35%, H 3.72%, N 20.43% 

tt-JMS : C 56.31%, H 3.54%, N 20.52% 
BiM. : 228.3 • 228.5°C 
1 

5-7 5 ;-7-*/^;;H-(2-7 !)/V)[l,2,4] f !) 7yn[l,5-c]kl 
41) 

Ml&ffl 2 2 "0#6>*L$-ffr^ 2 2 (800 mg, 3.46 mmol) & DMF (140 mL) 
fciS#U -KibT^^f^ (12.00 g, 138.4 mmol) ^APX. £iTT? 20 l$MJ*# 

fWHIfaV-i 5/syifcll, #&tlfc@#:^^^/-^5t^U fb^ 
4 1 (550 mg, 2.40 mmol) & £ UTICT 69%T-#fe 0 $ b , fc&to 

4 1 £^ y -/v £ 9 U B&ttA i LT#fc 0 

!H NMR (8 ppm, DMSOde): 9.85 (s, 1H), 8.34 (brs, 2H), 7.98 (d, J=1.7 Hz, 
1H), 7.56 (s, 1H), 7.25 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.7 Hz, 1H). 
Mass (m/z): 229 (M + ). 

IR (KBr, cm 1 ): 1702, 1672, 1626, 1604, 1568, 1508, 1421, 1221, 825, 762, 748. 
Txm^m : C10H7N5O2 t LX 

mWtM : C 52.12%, H 3.02%, N 30.61% 

ftUife : C 52.40%, H 3.08%, N 30.56% 
: 270<C (&ffi 

mmmA 2 

5-r 5: y -7-(3,4-v?y h^y^y^r 5 y y ^)-2-(2-7 y ^)[i,2,4] y ry 

o [1,5-c] t° y * 5? V • 2 (fl^fc 4 2 ) 

?£&^* / (10 mL) £ 9 U {b^fe 4 2 (200 mg, 0.44 mmol) £ 

t"CW4l%-e#^„ 
iH NMR (8 ppm, DMSO-de): 9.75 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.7 Hz, 
1H), 7.31 (d, J=1.6 Hz, 1H), 7.23 (d, J=3.3 Hz, 1H), 7.21 (s, 1H), 7.09 (dd, 
J=8.2 Hz, 1.6 Hz, 1H), 6.97 (d, J=8.2 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 
5.50 (brs, 1H), 4.20 (brs, 2H), 4.06 (brs, 2H), 3.78 (s, 3H), 3.77 (s, 3H). 
Mass (m/z): 378 <M + -2), 215. 

IR (KBr, cm 1 ): 1670, 1637, 1616, 1568, 1520, 1460, 1267. 
55*£*f : Ci9H2oN 6 0 3 -2.0HCl • 1.5 H 2 0 t LX 

MMU : C 47.58%, H 5.07%, N 17.43% 

fh^ft : C 47.50%, H 5.25%, N 17.50% 
jR£ : 241.2 - 241.5^ 
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mMVH 3 

5-7 ^ / -7-[<fr,6-S^ h ^^VS^T S ^]-2-(2-7 9 A-)[l,2,4] h U 7^ 
n [1,5-c] t° P ^ • 2 (fc£4fe 4 3) 

j££r^ y -A/ (6 mL) «£ 9 U flS^tt 4 3 (350 mg, 0.77 mmol) & 6 
&&A£ L« 71%T*#fcc 

»H NMR (5 ppm, DMSO-de): 9.76 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.22 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 6.80 (d, J=2.0 Hz, 2H), 6. 74 (dd, 
J=3.3 Hz, 1.6 Hz, 1H), 6.53 (t, J=2.0 Hz, 1H), 6.10 (brs, 1H), 4.19 (brs, 2H), 
4.08 (brs, 2H), 3.76 (s, 6H). 
Mass (m/z): 380 (M + ), 215. 

IR (KBr, cm 1 ): 1676, 1626, 1606, 1564, 1430, 1155. 

7nHt##f : Ci9H2oN 6 03-2.0HCl • 0.3 H 2 0 • 0.2 C2H5OH t LT 

mmm c 49.68%, h 5.27%, n 18.00% 

: C 49.79%, H 5.13%, N 17.96% 
: 238.5 - 238.7°C 

5-7 5/ -7-[2-(2- bf !) sW^Tvl'T 5 y * ?VV]-2-(2- 7 J) /V)[l,2,4] h !)7 % /o 
[1,5-c] If JJ ^ v 5 ^ • 2£&& «fr&*4 4) 

y -A- (10 mL) „ DMF (2 mL) i t) U ffc&fc 4 4 (92 mg, 0.22 

mmol) lre^ B !i:U)|X*20%t#fc. 

iH NMR (8 ppm, DMSO-de): 9.76 (m, 2H), 8.73 (d, J=4.9 Hz, 1H), 8.22 (dd, 
J=7.9 Hz, 7.2 Hz, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.73 (d, J=7.9 Hz, 
1H), 7.66 (dd, J=7.2 Hz, 4.9 Hz, 1H), 7.22 (d, J=3.3 Hz, 1H), 7.21 (s, 1H), 6.74 
(dd, J=3.3 Hz, 1.6 Hz, 1H), 4.21 (s, 2H), 3.40-3.60 (m, 4H). 
Mass (m/z): 335 (M + ), 215. 

HI (KBr, cm 1 ): 1651, 1641, 1637, 1616, 1612, 1606, 1564, 1514. 
TtMfttir : C17H17N7O2.O HC1-0.2 H 2 0 t L-T 
: C 49.66%, H 4.73%, N 23.66% 
fUM* : C 49.57%, H 4.75%, N 23.80% 
ft£ : 249.5 - 249.7°C 
HWJ4 5 

5-T 5 / -7-[2-(N-Tir^T ^ y)^;UT 57^ ^]-2-(2-7 JJ A-)[l,2,4] h V 
7^X2 [1,5-c] t° V 5 ^ b£* 4 5 ) 

^fbtbfcM^^ 31 ^ y 9 U ^«J4 5 (40 mg, 0.13 mmol) 
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£ t LX&m 12%T?#fCc 

m NMR (8 ppm, DMSOde): 7.92 (d, J=1.6 His, 1H), 7.88 (brs, 2H), 7.81 (t, 
J=5.9 Hz, 1H), 7.16 (d, J=3.3 Hz, 1H), 6.96 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.65 (s, 2H), 3.15 (dt, J=6.6 Hz, 5.9 Hz, 2H), 2.60 (t, J=6.6 Hz, 2H), 1.80 
(s, 3H). 

Mass (m/z): 315 (M + ), 214. 

HI (KBr, cm 1 ): 1680, 1647, 1637, 1614, 1572, 1562, 1556, 1510, 1421, 748. 
Ttmfttif : C14H17N7O2 t LX 

mmm ■. c 53.38%, h 5.53%, n 31.14% 

ttJMt : C 53.33%, H 5.43%, N 31.09% 
jgfc£ : 190.5 - 190.9^C 

(±)-5-T $ / -2-(2-7 V ;u)-l-[(2-t t^^^^T % J / ?vV][l,2,4] h 

V T y p [1,5-c] £ y 5 • 2 Ufflfett tffcfr* 4 6 ) 

i^y (5mL) XV W&£k U it&Vo 4 6 (101 mg, 0.27 mmol) £ 
M,t LTUX^ 25%-C#7c 0 

iH NMR (8 ppm, DMSO-de): 9.00-9.10 (m, 2H), 7.88 (d, J=1.6 Hz, 1H), 7.87 
(brs, 2H), 7.20 (s, 1H), 7.18 (d, J=3.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
5.10 (brs, 1H), 4.16 (brs, 2H), 3.50-3.60 (m, 2H), 3.49 (m, 1H), 3.34 (s, 3H), 
1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 257 (M + ), 214. 

IR (KBr, cm 1 ): 1680, 1668, 1639, 1618, 1564, 1456, 1117, 977. 
7U*##f : Ci4Hi8N 6 O 2 -2.0HCl-0.2H 2 O tLX 

mmm c 44.42%, h 5.57%, n 22.03% 

SHWe : C 44.38%, H 5.43%, N 22.18% 
Bfcjft : 191-4 - 192.2"C 
mMM4 7 

5-T 5 J -2-(2-7 y 7^)-7-[3-(2-^-^y t°n ^ ^y-H;^nlf/V7?;^f 
/V][l,2,4] h V TV n [1,5-c] t'P 5 ■ 2^^ Wb^%4 7) 

*9J-fr (6mL) J^SJi&lrU it&yo4 7 (181 mg, 0.42 mmol) 

iH NMR (8 ppm, DMSO-de): 9.50 (m, 2H), 8.13 (brs, 2H), 7.96 (d, J=1.7 Hz, 
1H), 7.23 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.73 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.12 
(brs, 2H), 3.35 (t, J=6.9 Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.95 (m, 2H), 2.25 (t, 
J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 
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Mass(m/z): 355 (M + ), 215. 

IR (KBr, cm 1 ): 1668, 1657, 1641, 1612, 1510, 1456, 1423, 1335, 1288, 1224. 
jftjft : 229.1 • 229.8*0 
£*fi0l4 8 

5-75;-7-(4-if;ktV7v?v-i^;Mf/^2-(2-7 V /^)[l,2,4] f ]) T^u 

[i,5-c] tr y ^ >^ ■ 3 &&& 4 8 ) 

a* >/ (10 mL) £ DMF (5 mL) 5 S^ifl U *b<£fc 4 8 (75 

mg, 0.17 mmol) Sr t LT« 16%"?#fc. 

iH NMR (8 ppm, DMSO-de): 11.87 (m, 1H), 8.17 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.32 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.32 
(s, 2H), 3.35-3.80 (m, 8H), 3.20 (q, J=6.2 Hz, 2H), 1.27 (t, J=6.2 Hz, 3H). 
Mass (m/z): 327 (M + ), 215. 

IR (KBr, cm 1 ): 2478, 1672, 1650, 1635, 1614, 1564, 1454, 973. 
5c3ff#*f : Ci 6 H 2 iN 7 O-3.0 HC1-0.1 C2H5OH h L-T 

mm\t : C 44.14%, H 5.73%, N 22.32% 

W-JMt : C 44.08%, H 5.62%, N 22.21% 
jRjft : 262.0 - 262.4°C 
H»J4 9 

5-7 5 /-2-(2-7 y/l^)-7-[4-(2-^ h^S/a:^/u)tr^7^^-l"-f As*?- /V-][l,2,4] 
h V Tyn[l,5-c]t°y S: VI/ -imm. (fll£*4 9) 
HJS#|4 8 £B**2rifeT? % 4-^^t°-<7^^^4-^ t^V^fvH^?^ 

«ffT"T?*f8LfcfL St^^/^ (16 mL) £ DMF (1 mL) (DM&W 
X V) U 4 9 (287 mg, 0.667 mmol) £r LT W 51% 

iH NMR (8 ppm, DMSO-de): 11.85 (m, 1H), 8.11 (brs, 2H), 7.96 (d, J=1.7 Hz, 
1H), 7.32 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.25 
(brs, 2H), 3.74 (t, J=4.0 Hz, 2H), 3.50-3.70 (m, 8H), 3.30-3.40 (m, 2H), 3.29 (s, 
3H). 

Mass (m/z): 358 <M + +l). 

IR (KBr, cm 1 ): 2536, 1650, 1645, 1606, 1512, 1454, 1435, 1423, 1417. 
jtmftffi : C17H2sN7O2-2.OHCl-O.2H2O h L-T 
: C 47.09%, H 6.13%, N 22.56% 
fl-JHT : C 47.05%, H 5.90%, N 22.59% 
Kfcjft : 245.3 - 246.0*0 
fffiWSO 

5-7 5/ -7-[4-(^ n-fu ?;v) fc°^7 i?^-l->f /t^ ^/V]-2-(2- 7 JJ 
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/w)[i,2,4] h y r y n [i,5-c] tr y 5 ^ • 2 &n& (te-&$& 5 0 ) 
mmm4 8 1 ra****-^ 4-^;^'-<y i?y% His?*?* tw> ?yv) 

«*JP^s HETTfWBLfca, aitSr^y-A' (14 mL) £ DMF (3mL) 
13 SltiH U fc^fe 5 0 (223 mg, 0.523 mmol) * &&&& t LX 
jfcifs 40%-C#fc o 

iH NMR (8 ppm, DMSOde): 11.61 (m, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.27 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.20 
(brs, 2H), 3.30-3.80 (m, 8H), 3.07 (d, J=7.0 Hz, 2H), 1.10 (m, 1H), 0.65 (m, 2H), 
0.43 (m, 2H). 
Massdn/z): 353(M + ),215. 

HI (KBr, cm 1 ): 2550, 1643, 1601, 1506, 1454, 1417, 1323, 951. 
5c*3Mff : Ci8H23N7O-2.OHCl-O.3H2O t LT 

$$9g : C 50.05%, H 6.38%, N 22.71% 

tHMt : C 50.07%, H 5.98%, N 22.71% 

m& : 270^ &m 

M1foM 5 l 

5-T 5 / -2-(2-7 y /V)-7-(2-^3i=/W)[l,2 F 4] h V T V o [l,5-c] t° y ^ (fl^fc 
5 1) 

1 8 kmmt£jj&x\ 2-(3- h y :/^/u**=A'7*=/uM3-s*:*-*y 

2-(Y y7^*?~;id^*7^>\tftkXffl&*'fj\\ 5-(3,4-^ 
i*Oi?A'T % ;>2-<2-7 y ;V-)-7-(2-^^=^)[l,2,4] b V T"/v- ll,5-c] fc 9 V 5 
^ (1.01 g, 2.33 mmol) £ &&T^/K7 7 * i L-TJiX^ 90%"C#fc o 

#£>*lfc 5-(3,4-^y h ^f^i^T 5 7)-7-(2-f-oi=;V)-2-(2-7 5 /U)[l,2,4] 
h y T N / n [1,5-c] tf y 5; S^&S?^ o n y. * V (22.5 mL) KWffl U ^@7K (1.25 
mL) &J;l>'DDQ (1.05 g, 4.63 mmol) SrJnfc* MM.X* 3 ■MWWLfco RJ&ffl. 

J V U it&VB 5 1 (366 mg, 1.29 mmol) £ ft&Mi t U 

TJR* 55%T-#fc 0 

iH NMR (8 ppm, DMSO-de): 8.05 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.91 (d, 
J=3.7 Hz, 1H), 7.69 (d, J=5.0 Hz, 1H), 7.51 (s, 1H), 7.20 (d, J=3.3 Hz, 1H), 
7.19 (dd, J=5.0 Hz, 3.7 Hz, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 283 (M + ). 

IRCKBr, cm 1 ): 1653, 1601, 1556, 1435, 1417. 
Ttmftm : CisHgNsOS t LT 

: C 55.13%, H 3.42%, N 24.39% 
fl-JMt : C 55.11%, H 3.20%, N 24.72% 
JK& : 232.2 - 232.3'C 
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mnm 5 2 

5-T 5: J -2<2-y V ;k)-7-(2- M V ^V)[l,2,4] hV T V o [l,5-c] t° D ^ ^ (fc^fc 
5 2) 

StfcN 18* v 2-(3- h V ^;w^^7i^v)-l,3-^ 

J— (13 mL) iOS^sU f^5 2 (97.1 mg, 0.349 mmol) 

Srg&t&A i LT» 25%T?#fc. 

iH NMR (8 ppm, DMSOde): 8.72 (d, J=4.3 Hz, 1H), 8.32 (d, J=7.6 Hz, 1H), 
8.12 (brs, 2H), 7.99 (dd, J=7.6 Hz, 6.0 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.84 (s, 
1H), 7.49 (dd, J=6.0 Hz, 4.3 Hz, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 
Hz, 1.6 Hz, 1H). 
Mass (m/z): 278 (M + ). 

IR (KBr, cm 1 ): 1660, 1655, 1597, 1559, 1510, 1410, 1225, 766, 741. 
jtmfttif : Ci4HioN 6 0-0.4H 2 00.1 C2H5OH t UT 

mWM : C 58.75%, H 3.67%, N 28.90% 

ffJMfit : C 58.80%, H 3.96%, N 28.97% 
ft£ : 274.5 - 275.0°C 

mm 53 

5-t 5 y -2-(2-7 y ^)-7-(3- 1° y ^[1,2,4] mjt/p [1,5-c] fc° y ^ s?^ v\&m 
5 3) 

itfj 1 8 tmmttfc*m\ 2-(3- b y ^/u^^^7*=/u)-i,s-^ 

y 7 h y * =^*3- 1° y ^^^{tx.XKJStrfTo fc„ # 

fifcttSr* * y — /u (5 mL) «fc 9 f$@& U 5 3 (180 mg, 0.647 mmol) 

S: £ ttC$ 50%-C#fc o 

iH NMR (8 ppm, DMSOde): 9.32 (d, J=1.6 Hz, 1H), 8.65 (d, J=5.0 Hz, 1H), 
8.47 (dd, J=8.0 Hz, 1.6 Hz, 1H), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.68 (s, 
1H), 7.55 (dd, J=8.0 Hz, 5.0 Hz, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 
Hz, 1.7 Hz, 1H). 
Mass (m/z): 278 (M + ). 

IR (KBr, cm 1 ): 1668, 1655, 1601, 1560, 1508, 1331, 789. 
TtMftffi : Ci4HioNeO-0.3 H 2 0 t L-T 

HMfi : C 59.42%, H 3.63%, N 29.32% 

tHHt : C 59.28%, H 3.77%, N 29.63% 
: 253.2 - 253.6^0 
HiSfiJ 5 4 

5-t * y-2-(2-^ y ;v)-7-(4-t e y v?/v)[i,2,4] b y T^n[i,5-c]t°y 5 *s> Uk&to 

5 4) 

»fcft*.TRjfi;&fTofc 0 nbiitzM.&m*^* S-^ (16 mL) £ DMF (8 
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mL) <D8&m*L V W&£k U it&m 5 4 (455 mg, 1.54 mmol) & &&Stft t 
UTIDI^ 59%-C#fc 0 

J H NMR (8 ppm, DMSOde): 8.72 (d, J=6.0 Hz, 2H), 8.18 (brs, 2H), 8.08 (d, 
J=6.0 Hz, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3Hz, 1.7 Hz, 1H). 
Mass (m/z): 278 (M + ). 

HI (KBr, cm-i): 1657, 1602, 1567, 1552, 1421, 1012, 744. 
Ttmftffi : Ci4Hi 0 N 6 O-l.OH 2 O t LT 

H$!Ht : C 56.92%, H 4.17%, N 28.31% 

H- jWi : C 56.75%, H 4.08%, N 28.36% 
M : 279.2 - 279.9X: 

mn&m 5 5 

5-7 5 y -2-(2-7 !)^)-7-(2-7 U ^[1,2,4] h y 7i/n[l,5-c] t s y *i?y Ut&W 
5 5) 

mm* 1 8 1 mmt£jjmx\ 2-(3- h y * *~/\s>i,s-i?** y 

J -M4 mL) i 9 If It A Lx te<£ft 5 5 (114 mg, 0.425 mmol) £ 6 
£A£: U-CW27%T-#fc 0 

iH NMR (8 ppm, DMSO-de): 8.05 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.89 (d, 
J=2.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 7.08 (d, J=3.3 Hz, 1H), 
6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.68 (dd, J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 267 (M + ). 

IR (KBr, cm-i): 1658, 1614, 1602, 1591, 1552, 1545, 1504, 1419, 1328, 1217, 
1178, 748. 

jnmfttir : CiaHs^CVO.lHsO t LT 

$SHK : C 57.97%, H 3.32%, N 26.26% 

tUMfc : C 58.04%, H 3.45%, N 26.03% 
ife^ : 250.2 • 250.4t: 
WfcM 5 6 

5-7 5: /-2-(2-7 y /v)-7-(5-t°y 5: ^-/v)[i,2,4] h y ryn[i,5-c]t e y 5 at 

1 8 tmmttm&RW 2-(3- h y ~;v? ^=.;v)-\,Z-*J$- 

&£j*«J*r;t* / -MlO mL) «t 5 If ISA L.-fb^ft 5 6 (117 mg, 0.419 mmol) 

$&&£A£ itn$ i3%-e#^o 

*H NMR (8 ppm, DMSO-de): 9.48 (s, 2H), 9.27 (s, 1H), 8.23 (brs, 2H), 7.96 (d, 
J=1.7 Hz, 1H), 7.80 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 
1H). 

Mass (m/z): 279 (M + ). 
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IR CKBr, cm 1 ): 1677, 1650, 1622, 1570, 744. 
5n3*#*r : C13H9N7OO.5 H 2 0 t LT 

MUM : C 54.23%, H 3.37%, N 33.80% 

.fUMt : C 54.17%, H 3.50%, N 34.01% 

m& : 27it dm> 

MMM 5 7 

5-r 5 y-7-(3,5--^y y**^/-/^-^ ;u)-2-(2-y v ^)[i,2,4] wry 
xj [1,5-c] tr y 5 *Jy Uk&%> 5 7 ) 

;v (15 mL) J; "9 fi^MlU 5 7 (415 mg, 1.40 mmol) ZS^Mib L 

33%T-#fc 0 

iH NMR (8 ppm, DMSO-de): 8.06 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.20 (d, 
J=3.3 Hz, 1H), 7.08 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 2.65 (s, 3H), 2.45 
(s, 3H). 

Mass (m/z): 296 <M + ), 281. 

IR (KBr, cm 1 ): 1652, 1610, 1600, 1545, 1508, 1326, 1215. 
7um#m : C14H12NGO2 t L-T 

mUW: : C 56.81%, H 4.14%, N 28.63% 

ffJMI : C 56.75%, H 4.08%, N 28.36% 
jgfcj& : 227.8 - 228.5^ 
5 8 

5-T 5 J -7-(2-T 5/f7 y-)V-±y( /V)2<2-7 V ^Ml,2,4] h V T 9 n [1,5-c] t° 

y (ft:#^5 8) 
ili 3 8 -e# s-te^y h ^^vyvr ^ y )-7-(i-^ b *^\f~ 

;v)-2-(2-y V /W)[l,2,4] h y ry n[l,5-c] t°y (4.53 g, 10.8 mmol) & THF 

(135 mL) tekUMm* (135 mL) ©MltiiU N^P*rii<i>f 
5 F (1.91 g, 10.8 mmol) SriP^U ^&X lmmffiWLfc SSilril^^ 

^^•>AT?$afeU » tfc^s iJETT'llt, 7-(2-yn^T-fe^)-5-(3,4- 

v>y h drv-o^r 5 y )-2-(2-^ y ^)[i,2,4] h y ry p [1,5-c] t? y 5 $>v 

(5.09 g, 10.7 mmol) t fOR* 100%T'#fc o 

#£>*lfcfi£/&#J (2.00 g, 4.20 mmol) fcv^ nn^y (180 mL) . 
7K (10 mL) «fi?L, DDQ (3.82 g, 16.8 mmol) ZM*., MX 12 B#PbW# 

^y^A-e h y fak^ayL, 5-T^ y-7-(2-^P^Ti?^/V)-2-(2-7 y 
A-)[l,2,4] h y 7/o [1,5-c] t°y ^ &y (593 mg, 1.84 mmol) IIMi LT 
44%l?#fc 0 
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%bfr1tWE.$M (500 mg, 1.55 mmol) *^J-)V (50 mL) fc$S#U 
(236 mg, 3.10 mmol) SrJP&T 3 mffl&M Lft 0 £j£$£$EET"C& 

mu $s^fiftii*t«tfci> nhfitm±m^^ /-^ aomL) 

t DMF (10 mL) ©jS^^JSE «t «3 S^b h h ^«J5 8 (404 mg, 1.35 mmol) 
£St&ir£t?B 4: LT W 87%T#fc 0 

*H NMR (8 ppm, DMSOds): 7.97 (s, 1H), 7.96 (brs, 2H), 7.94 (d, J=1.7 Hz, 
1H), 7.27 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (brs, 2H), 6.72 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 
Mass (m/z): 299 (M + ). 

HtCKBr, cm*): 3376, 1652, 1647, 1605, 1570, 1531. 
M : 299.2 - 300.0^ 

mmffl5 9 

5-T 5 / -2-(2-7 y /U)-7-[2-(2-^^* V J xf^7 5 J )*f~T y *— -4- 

^][i,2,4] h y r y n [1,5-c] w% i?> ut&m 5 9 ) 

MMM 5 8 5-7 ^/-7-(2^n^7tf;V)-2-(2-7 y /k)[l,2,4] b V 

T^/xi [1,5-c] try ^v 5 V (300 mg, 0.932 mmol) (30 mL) 

L % l-(2-^e/V^y yai^)-2-^*Il* (353 mg, 1,86 mmol) SriPx.. 3l$Dffl&- 

&jm*^? S ~>V (12 mL) DMF (6 mL) & WMiH L> fc<£ 

ft 5 9 (275 mg, 0.667 mmol) SrStfelti& t LXW 72%f#fc e 

iH NMR (8 ppm, DMSO-de): 7.87 (d, J=1.4 Hz, 1H), 7.58 (brs, 2H), 7.35 (s, 

1H), 7.23 (s, 1H), 7.16 (d, J=3.3 Hz, 1H), 6.68 (dd, J=3.3 Hz, 1.4 Hz, 1H), 

3.55-3.60 (m, 4H), 3.44 (t, J=6.2 Hz, 2H), 2.58 (t, J=6.2 Hz, 2H), 2.40-2.50 (m, 

4H). 

Mass (m/z): 413 (M + +l). 

IR (KBr, cm 1 ): 1662, 1654, 1646, 1600, 1569, 1560. 
: 274.7 - 275.0^ (ftffi) 

mmm 6 o 

5-T 5 ;-2-<2-y y ^)-7-(lH-t'7 x /-/v-3-^^)[l,2,4] h V 7 y n [l,5-c] t° P 5 
9 S> «b£4&6 0) 

MMW3 8T*ftt>tlZ> 7-Ti??vV-5-(3,4-v^ r Sr^^/VT 5 7 )-2-(2-7 
y /^)[1,2,4] p y T y P [1,5-c] t° y 5 (l.OO g, 2.54 mmol) «r N,N-v^ 

5 K^Wt^-^ (20 mL) fcJWKU 140°C-e3«WL/c o 
M^iJETtlilfct, (30 mL) KmiU t K7^ 

^•lTKfPfe (0.250 mL, 5.15 mmol) ^Px.. 1 B^jtSfD Lfc„ ]xj£ifc&M*t? 
«»L. mLtc®fc*mW.Lt^ =z9J-/m&frU 5-(3,4-S^ r=3f 

e/^^^vr 5 j )-2-(2-7 y /v)-7-(ih- t°7 y-/v-3--r>v)[i,2,4] mj ry n 

[1,5-c] tf y 3: i?^£fiL£j&|& £ L-C#/c 0 

#&jh,fctt&jW«r*nn*/UA (135 mL) «fi?U (7.5 mL) *s 
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itfDDQ (1.76 g, 8.64 mmol) %Mz., IS"? 9 BtlHSft Lfc. 2 mol/L 

y (10 mL) £ DMF (5 mL) ©S^iC J; 9 SJtiSi U <b<g^ 6 0 (175 mg, 
0.655 mmol) LTflX* 26%T7#fc. 

iH NMR (8 ppm, DMSO-de): 12.88 (brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.70-7.72 
(m, 3H), 7.40 (s, 1H), 7.17 (d, J=3.0 Hz, 1H), 6.80 (d, J=1.6 Hz, 1H), 6.69 (dd, 
J=3.0 Hz, 1.7 Hz, 1H). 
Mass (m/z): 267 (M+). 

IR (KBr, cm 1 )"- 1645, 1610, 1525, 1510, 773. 
Ttmftffi : Ci2H 9 N 7 O-0.1 H 2 0 kLX 

%mi& : C 53.41%, H 3.52%, N 36.74% 

W- jM£ : C 53.57%, H 3.47%, N 36.44% 
»&:>300t: 
H2&036 1 

5-T 5 /-2-(2-7 JJ/V-)-7-(4-fc Yu*i/*?-}V7x.~;V)[\,2A r V T>?p[1, 5-c] 
bTJJ 5^ Mb£*6 1) 

HJfcM 1 0 5-©,4-S?^ h ^rV^^^T 5; y )-7-(4-*/V5 ^7 * = 
;U)-2-(2-y V /U)[l,2,4] > V 7/n[l,5-c] t° V 5 v 5 ^ (1.00 g, 2.20 mmol) * 
(125 mL) Wg#U 7kltit;*7lH-h P 7 A (250 mg, 6.60 mmol) & 
An*., O^CT* 1 ttlffittt tfc c U a?££^ o p *;^T#(H Lfc„ 

*OT«r«^flB^^*>!>A^ft«U *SfiL.fcflL iETfiltf:. Slit 
£r> U # ?>vt n-7f^77^- G£fc£l$$£ : 9 o n y ^ y — 

mm) t , 5-(3,4- S?* h * ^ SW ^ / >2-(2- 7 J) /k)-7-(4- fc K p * 

^/V7 ^cr/v)[i,2,4] MJ T y o [1,5-c] t° !) 5 V (947 mg, 2.08 mmol) ft 
» 95%T-#fc D 

#&*tfc 5-(3,4-v^ h'3F-^>'^7'5/)-2-te-7P/v)-7-(4-t: Kn^f 
^ =;u)[l,2,4] MJ7/p [l,5-c] t° D ^ i? Vft 5?* p p y * y (90 mL) , M 
(5mL) DDQ (1.45 g, 6.39 mmol) SrfllJ;^ 2 l$BMf&# 

Lfc 0 ^^S:^ft7K^L/c^P*W7K^^v^fc^s WttSLfc@flsft^^y-/i^ (15 
mL) t DMF (6 mL) <D^«<t K> ¥5&i& UffrS* 6 1 (200 mg, 0.651 mmol) 
SrSfefeHfc L-TUX* 31%T*#fc„ 

iH NMR (8 ppm, DMSO-de): 8.11 (d, J=8.3 Hz, 2H), 8.02 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.53 (s, 1H), 7.43 (d, J=8.3 Hz, 2H), 7.21 (d, J=3.3 Hz, 1H), 
6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.29 (t, J=5.6 Hz, 1H), 4.57 (d, J=5.6 Hz, 2H). 
Mass (m/z): 308 (M + +l). 

HI (KBr, cm 1 ): 1653, 1649, 1610, 1578, 1560, 1514, 1419, 1406, 1335, 993. 
5c*£*f : C16H13N5O2 • 0.2 H 2 0 t LT 

Mtt : C 61.92%, H 4.34%, N 22.45% 

H-M : C 61.81%, H 4.34%, N 22.53% 
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: 239.6 - 239.9°C 

mmm6 2 

5-7$ /-2-(2-7 y^)-7-(3-t Kn^WfvUf y ^y-6-<^)[l,2,4] h y 7/p 
[l,5-c]t°y (ft-d*6 2) 

it&yoG (2.00 g, 5.19 mmol) &DMF (50 mL) fc^filU 2(3- tf V S?/W-4- 
Y y ^;V7^=;v)-l,3-v ! t d ry7V (3.43 g, 7.79 mmol) teiW* h y 7 
^^^y^/^v^A^oy K (365 mg, 0.519 mmol) 110*0 

tfco V y t> >f}Vt WW?? 4- (^W« : * n o i * 

^-/wl^l) -c*MttU 7-[3-(i l 3-^^^7y-2^;v)t , y^y-6-f 

/k)-5-(3,4-$^ h *Z/'<y*SA'T % S>2<2-7 V ^)[l,2,4] h V [l,5-c] b° JJ 

5 S?^ (2.12 g, 4.24 mmol) Srfcfeifcttfo* UTUX^ 82%T'#fc 0 

»fe*ifc 5-(3,4->^ h^e/^^7 5y)-7-ts-a,3-s?*^y9^-2->f/u)tr 

y v?y-6->f/W]-2-(2-7 !) /k)[l,2,4] h y T^n [1,5x1 tT 5 5 v^£r THF (30 mL) 
mol/Li£^(30 mL) frJpfc.MT? 3 B#ia»#L.fc„RJfciKfc 4 mol/L 

tK^-t- b y ^ ^Tk^Rtrin^ * » u&MX*&m Lfc 0 ^^S^^tKE^ 

aW-^a^U 5-(3,4-i?^ h dr^V^/VT 5 7 )-7-(3-^ 5 /Vtfy^>"6^f 
/l^)-2-(2-7 y /k)[l,2,4] b y Tyn[l,5-c]t°y 5 S^V (780 mg, 1.71 mmol) 

# feilfc 5-(3,4- v>7< h 3r v~<^vvKT 5 / )-7-(3-*/V' 5 /Vtf y v> V-6-f /V) 
-2-(2-7 y /V)[l,2,4] h y T ^ n[l,5-c] fc° y $ W (620 mg, 1.36 mmol) *t 9 J 
-)V (62 mL) i^BO*;VA (40 mL) ©Mll^it, 7k*» !7lf 
hy!7A (257 mg, 6.80 mmol) «rJjJ*.> MT? 1 l$W!ft#Lfc. RlS»«r*IB 
U M^^P^t-itilLfc, W^jf £$S*M^^^!7^Ti£*iU 
«1U«. »BETT?»*U 5-(3,4-v^ f^y^7^)-2-<i-7 5 
/V)-7-(3- 1 K n ^ :X ^ ^ fc* y v 5 V-6-^ /V)[l,2,4] bJ)7/n [l,5-c] M V $ *J > 

(593 mg, 1.30 mmol) Sr t LT» 96%-C#fc„ 

#btlfc 5-(3,4-v^ h ^fO'SM'T ^ /)-2-(2-7 V /V)-7-(3- 1 Kn ^ 
/Hf y ^^-6-^^)11,2,4] b y T/d[l,5-c]t°y 5 v 5 ^ (401 mg, 0.879 mmol) 
I: h !) 7;WtnSi (8 mL) WS#¥U T=y— ^ (0.961 mL, 0.879 mmol) 
joit^hy^/^P^^i/^/^^ (0.777 mL, 0.879 mmol) SrJD^ 

#&;itfcHfc&^* / (12 mL) t DMF (9 mL) O&^gjNU 5 fflSft U 
-ft^ft 6 2 (152 mg, 0.493 mmol) Sr e&ltlr'i: LT W 56%t?#fec 
m NMR (6 ppm, DMSO-de): 8.66 (s, 1H), 8.30 (d, J=7.9 Hz, 1H), 8.10 (brs, 
2H), 7.95 (d, J=1.6 Hz, 1H), 7.92 (d, J=7.9 Hz, 1H), 7.83 (s, 1H), 7.25 (d, J=3.3 
Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.43 (t, J=5.2 Hz, 1H), 4.62 (d, J=5.2 
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Hz, 2H). 

Mass (m/z): 309 (M + +l). 

m(KBr,cm l ): 1641, 1622, 1606, 1554, 1419, 1335, 1215, 1009. 
7uMftVi : C15H12N6O2 • 0-.2 H 2 0 t L-T 

MBM : C 57.74%, H 4.19%, N 26.76% 

H-^jB : C 57.76%, H 4.01%, N 26.94% 
iM : 292.8 - 293.2^ 
MMM6 3 

5-T^ / -2-(2-y y^)-7-[4-(l-t Ko drv'-l- * ^JV^;v)y ^~^][l,2,4] h ]) 
T)/n[l,5-c]fc o y ^v>> Offc-8^6 3) 

o-e#bfr3 5-(3,4-i^ h^y^^r y)-7-(4-*/v 3:^:7^- 

^)-2-(2-!7 y /W)[l,2,4] h y Tyn[l,5-c]t°y 5 i?y (1.00 g, 2.20 mmol) 
J-)V (50 mL) (10 mL) O^^M^L, ffiil£<tg (940 mg, 5.50 

mmol) *5J;TJ«0.5 mol/L Tk^tfb^ b y !>AtK^ (22.0 mL, 11.0 mmol) SrJP 

^> v'* A-ef£JftU ttifi Lfc&* iffTt'ii Lfc »SSr> * / b y 

/u)-2-(2-7 y ^)[1,2,4] h y n[l,5-c] t°y 5: v 5 ^ (856 mg, 1.78 mmol) 

§P8i%-e#fc 0 

#bftfc 7-(4-^;^=¥v/7^^yV)-5-(3,4-^^ f^f^y^7^>2-(2-7 
y /U)[l,2,4] h y TV n [1,5-c] fcT U $ ^svW uu*?y (50 mL) \tmU U 
^-drf - y^njj K (5.00 mL, 57.3 mmol) ZMz., 2 BfP^SfD htz D 
^JETT'ML, mmz**S-/l' (100 mL) S:JP^. X 72 H#P B W#Lfc 0 

y # y/v^ o-7h^77^- (^m« : -^-y-v £ iwi^/i'oa^Mffli) 

-XffljfjR U 5-(3,4-i^^ h *%"<WA'T 5 / )-2-(2-7 V /V)-7-(4-^ h ^r^/V^ 
=^7i=/V)[l,2,4] [l,5-c] t° y 5: i?y (830 mg, 1.71 mmol) 

96%-C#fc 0 

7-(4-7« b *f#Astf=-A'7 i^/v)-5-(3,4-v f ^'h^rv'^<^v ? 7UT5: 
y)-2-(2-7 y /V)[l,2,4] h y T [1,5-c] k°y 5 v>>-(580 mg, 1.20 mmol) &THF 
(30 mL) Kl*jJ? U 7^=* ^#H^tTx O'CfciftfcP Lfc„ RJ&W&Qofc 0.95 mol/L 
^f/W^^!)A'/n$ KCDTHFM (14.3 mL, 15.0 mmol) MTU M 

ux-smmmwistco a»«@7k»;u ftixf^mu. %«s«r 

***fc^^*V*A^tt*U JtilUfclft, «EET-e*«U 5-(3,4-v^ 

>^< y *?JVT 5 J )-2-(2- 7 y ^)-7-[4-(l- tKp# * ^Vl^ 7*-- 

^][i,2,4] h y r/n [1,5-c] try 5 

#fetl^fe^^Sr^nnpt^^ (54 mL) fci&SSU SIS* (3mL) 
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tfDDQ (958 mg, 4.22 mmol) &JP;L, illt 3 NfOT# Lfc. n a 

jM^fc^MTkoafc&fc&l^SL £«Lfc 0 *awt**«fflK^^ 
^A-CftjftU 4tiBLfcfc % «BET-e»»L/t. Rates'!) n-r YJfy 

y -A- (4 mL) <£ 5 {fc-g-ft 6 3 (132 mg, 0.394 mmol) £ 6£Jgii 

fc L-TltPP 33%-e#fc 0 

iH NMR (8 ppm, DMSOde): 8.06 (d, J=8.2 Hz, 2H), 8.00 (brs, 2H), 7.95 (d, 
J=1.7 Hz, 1H), 7.57 (d, J=8.2 Hz, 2H), 7.51 (s, 1H), 7.20 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 5.10 (s, 1H), 1.47 (s, 6H). 
Mass (m/z): 336 (M + +l). 

IR (KBr, cm 1 ): 3500, 1660, 1655, 1599, 1550, 1228. 
jtmftffi : Ci 8 H 17 N 5 0 2 t LX 

HSlHfi : C 64.51%, H 5.32%, N 20.55% 

SUM* : C 64.47%, H 5.1 1%, N 20.88% 
MM. : 246.0 - 246.6*0 

mm 6 4 

. 5-7 ^ / -7-^^/W-2-(2-7 I) /^)[l,2,4] M)7/n [l,5-c] t° JJ 5: v 5 ^ (fc-g^ 6 4 ) 
Hi&#|2 2-e#btt5 7-^f-/^-5-(3,4-^7« h*i/^i?frT $ S>2-(2--7 V 
/w)[l,2,4l bUr/o [1,5-c] t° U 5: v 5 ^ (1.85 g, 4.54 mmol) £ * n n y * f (18 
mL) fcjgtfU ^WtK (1.0 mL) *5<fctfDDQ (1.55 g, 6.81 mmol) SriP*:. 
£fi"C 5 l$f8Ht# Lfc 0 RfomZ ? o a T*« U 2 mol/L h y 

fgyLfcSK #6>jxfcHff&3i*y-/vj;0Wi»t*L N ft^»6 4 (118 mg, 
0.46 mmol) 5rSfe^atlK$10%« o 

iH NMR (8 ppm, DMSOde): 7.91 (d, J=1.9 Hz, 1H), 7.85 (brs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.79 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.9 Hz, 1H), 2.58 (t, J=7.7 Hz, 
2H), 1.65 (m, 2H), 1.33 (m, 2H), 0.91 (t, J=7.3 Hz, 3H). 
Mass (m/z): 257 (M + ). 

IR (KBr, cm 1 ): 1666, 1606, 1558, 1421, 1382, 748. 
Ttmftffi : C13H15N5OO.IH2O t LX 

: C 60.14%, H 5.74%, N 27.34% 
ff-^flt : C 60.26%, H 5.91%, N 27.03% 
HA : 155.0 - 155.3*0 

mmme 5 

5-7 5/-2-(2-7 y ^)-7-(2-7^3i/^^^v)[l,2,4] h y 7y*n[l,5-c]fc° JJ ^ S> 

y (ft^*e 5) 

H;1#J 1 8 tra*4*ftSrfflV\ 2-(3- h y 7W^=^7x=/0-l,3-^t 
^yy^l: 2-(7i=^if^)-l- h y 7*?-A'XX\Z.ft%.XBU&*ff\\ 5-(3,4- 
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h**S'<y*SA'T ^ ;>2<2-y y /v)'7-(2-7x=/wxf^0[i,2,4] hv ry 

n[l,5-c] t° y * W (570 mg, 1.26 mmol) % &&T i eA'7 T*t LtflX$ 70% 

#bftfc 5 (3,4-^^ h^^^;l/T5/)-2-(2-7!;^)-7-(2-7cn^/V^^ 
;k)[l,2,4] b y 7 N /p[l,5-c]t° U 5 i^£v^ P p ^ * 1/ (9 mL) fc^fi? U 38 
©tK (0.5 mL) &J:t5DDQ (430 mg, 1.89 mmol) £Jn*. % 6 ttPQUtt 

Ufc 0 ^ 13 1:3 £ i mol/LTK^Ib^ h V $ AzK$S&E>*l-n^?&fc& 

/-/V (13 mL) ^cn*;l/A (4mL) t> SISi&U <frfi*6 5 

(160 mg, 0.530 mmol) £ Bfiftifc i: LT)« 42%TWc, 
iH NMR (8 ppm, DMSOde): 8.16 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.50-7. 60 
(m, 2H), 7.40-7.50 (m, 3H), 7.26 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 301 (M + ). 

IR (KBr, cm 1 ): 1645, 1599, 1538, 1323, 1234, 762, 744. 
5n*#*f : CitHuNsO-O.I H 2 0 h LT 

nmH& : C 67.16%, H 3.65%, N 23.32% 

fl-JMfiC : C 67.36%, H 3.72%, N 23.10% 
Ife^ : 246.5 • 247.3^ 
6 

5-T 5 J -2-(2-7 y /l^)-7-(2-7^-/^^V)[l,2,4] h ]) T"/ p[1,5-c] 
«t£*6 6) 

flS-a^6 5 (600 mg, 1.99 mmol) (75 mL) |C?g#U 10%^ 

yVV&l&M (60 mg) **£H*ST* 50^2 #M«#Lfc. 

y -/V (12 mL) <£ D U 6 6 (350 mg, 1.48 mmol) & 

LtW 74%-C#fc 0 
iH NMR (8 ppm, DMSOcU): 7.91 (brs, 2H), 7.90 (d, J=1.7 Hz, 1H), 7.20-7. 30 
(m, 5H), 7.16 (d, J=3.3 Hz, 1H), 6.78 (s, 1H), 6.70 (dd, J=3.3 Hz, 1. 7 Hz, 1H), 
2.80-3.00 (m, 4H). 
Mass (m/z): 305 (M + ). 

IR (KBr, cm 1 ): 1666, 1606, 1556, 1510, 1421, 748. 
7tm#$f : CivHibNbO t LX 

HtHIt : C 66.62%, H 4.93%, N 23.33% 

tHM£ : C 66.87%, H 4.95%, N 22.94% 
jR£ : 205.0 - 205.1°C 
7 
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5-T 5 J -2<2-y V ^)-7-(2- 1 K n ^^^/U)[l,2,4] h V 7 V* [l,5-c] tT y ^ 5? 
V (flS#»6 7) 

ik&tfoG (20.0 g, 51.9 mmol) Moti/ (300 mL) KWfflU tr=/i/> P 
:7*^/V* X (25.5 g, 77.8 mmol) *S £ V tr* h !> 7 * * 7 w ^ 7 !7 A 
^pU K (1.82 g, 2.59 mmol) ^i, SttfftilttEL-fc. 

- (»fflj^:^^V^g»*^7l/©iB^«aSE) "CttfiiU 5-(3,4-v^ f^v' 
>ty^/uT5 y)-2-(2-7y/v)-7-lf=Ml,2,4] hi) 7/ n[l,5-c]t°y 5: (14.5 
g, 38.5 mmol) LX«Z$ 74%"C#fc 0 

#e>*lfc 5-(3,4-^ hjSK^^VTS y)-2-(2-7 U^)-7-^-Ml,2,4] f JJ 
T/nt^-clfy (5.00 g, 13.3 mmol) £r THF (50 mL) icMU && 

-e9M^^i5 b 0.5 mol/L 9-^7 p [3.3.1]/ ^<£> THF (66.3 mL, 33.2 

mmol) SrPJfig-CiKT U * fe*C 6 Hill Ltz a fcl&WL* 0°C\^M L1t'&, 
J-fr (15 mL) N 6 mol/L TkftflS?- hV V AtK^*3 «t Tfi 30%ag^b** 

ffl&ft : ^ n a */VJ» £ / * 7 -A'Oft^JBiB t?*S^ U 5-(3,4-^ b *v"« 
y i^/VT 5 / )-2-(2-7 U ^)-7-(2- 1 Kn ^r^^/^11,2,4] hJJ TV » [l,5-c] fcT D 

#6>*Lfc 5-(3,4-i^ h *5/^yi?^7 5 y>2-ft-7 P ^)-7-fe- 1 KB*Vxf 
/k)[l,2,4] h y TV n [l,5-c] t° y 5 ^^Sr^ nn^y (180 mL) U 
H^Tk (10 mL) *5j;tFDDQ (3.45 g, 15.2 mmol) ^Px.> ^i^T* 5 

6 7 (421 mg, 1. 72 mmol) £ LT flit* 13%t?#fc„ 

iH NMR (8 ppm, DMSOcU): 7.92 (d, J=1.6 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.81 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.65 (t, J=5.2 Hz, 
1H), 3.74 (dt, J=6.6 Hz, 5.2 Hz, 2H), 2.73 (t, J=6.6 Hz, 2H). 
Mass (m/z): 245 (M + ), 215. 

IR (KBr, cm 1 ): 3120, 3091, 1655, 1650, 1595, 1508, 773, 762. 
7C*##T : CnHnNsOz t LT 

Hmt : C 53.76%, H 4.81%, N 28.36% 

H-gffi : C 53.88%, H 4.52%, N 28.57% 
jg£ : 207.2 - 207.8^ 
HJ6W6 8 

5-T ^ 7 -7-[3-(iX^ C7*n \£fm-fV7 5 y)-(E)-7"a^-l-xy-l->f^]-2-(2-7 
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y /V)[l,2,4] hVT>?T2 [1,5-c] U S *Sf {ft&m 6 8 ) 

mmm 6 7 5-(3,4-v^ J* v^vvvr $ sH-fry y aO-7- tf= 

Ml,2,4] MJ7 % /p [1,5-c] fc° y ^ v>>- (13.4 g, 35.6 mmol) £ THF (120 mL) 
l-^fl¥U 50% y-A-Jr^risYfoffifo (16.7 g, 71.2 mmol) 

iOTtfc^^A (453 mg, 1.78 mmol) ?:JPk, 5l*IWW*bfc. 

U (±)-7-(l,2-^t Kn^r^3i^/v)-5-(3,4-^p< faf-^y^7^)-2-(2-7!J 
/k)[l,2,4] hVTy o [1,5-c] t' D ^ V (9.68 g, 23.6 mmol) £ fc bTUX 

^ 66%-ri#fc 0 

n h frit (±)-7-(l,2- t K n * v-o^/w)-5-(3,4- i> p< h * ^ ^ *JAs7 ^ 
/)-2-(2-7 U /k)[l,2,4] h y T [1,5-c] fn^y^Pn^^V (450 mL) x 
MB* (45 mL) i/V*?* (31.0 g) *3*t** *ffla b P 

£A (7.56 g, 35.3 mmol) ZfiUz.. £MX* 3 Lfc„ ®£««®L, ffi 

5-(3,4- b * *S<< V i?fr7 5 / )-7- 5: /V-2-(2- 7 V A0[l,2,4] b V 7/n 
[1,5-c] fc° y 5 v 5 ^ (8.06 g, 20.5 mmol) £ Sfe®^ LtKI 87%"C#fc 0 

T/^VfcifcT, G0%ftmti- b y !7i» (380 mg, 9.50 mmol) £ THF (30 mL) 
\ZMM U i^ai^UjjN^^/ftRj.^/VcE.^T-^ (1.88 mL, 9.50 mmol) &&n&. % 
0°CT* 30 L/c KJ&iB^t 5-(3,4-v^ b ^v^^v^T 5 /)-7-*V> 

5 /V-2-(2-7 y /V)[l,2,4] h y T y*n [l,5-c] t° y 5 v 5 ^ (1.20 g, 3.17 mmol) SriP 

x. > m-c 2 o^iRHiw Lfco sisa^ffi?nA^**ap^x s»*^"e*a Lfc„ 

^^Wovf^77^ (»W»«E : Bfflfc^^) T?»»L, 5-(3,4-^ 

^ h^i/^y^r ^ y)-2-(2-7!)/u)[i,2,4] h y ry a [1,5-c] if y $ w-i-t 

$ y /ugfcc^yua^^/Kl.SB g, 3.00 mmol) £6&jI£i§ i LTW 95%T?#fc„ 
nbfrtz 5-(3,4-^7< h^^y^T^ /)-2-(2-7 y/V)[l,2,4] b y 7'/n 
[1,5-c] t°y ^ l?y-7-7? y A-g&^/i^^x/l' (1.30 g, 2.89 mmol) £rv^ n a 
(20 mL) MfifL, T^^y^mT, -78°C^*PL^s lmoiyLvM* 
y7°n tWT/V5: — Ky ^(Db^^y^M (8.68 mL, 8.68 mmol) &1rI?I. 
flTCtRTU #^^0 < C^T-#1&LTl^^Lfc o 

*§Lfc^ WET-C»ttLfc. aaESr^^y-/vtf by^aV-^a^U 
5-(3,4-vM b^f^^T 5 /)-2-(2-7 P /V-)-7-(3-t Fa^y-(E)-7o^l^ 
^-1-T /V)[l,2,4] bVT-/n [1,5-c] tr y 5 (994 mg, 2.44 mmol) 
i LTHZ^ 84%-e#fc„ 
#b^fc 5-(3,4-^^ h^V^5?/UT§ />2-(2-7!)^)-7-(3-t Kn^^-(E)- 
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yn/"?-l-xy-H/V)[l ( 2,4] h V 7yn[l,5t]if!) SS^fci** o ?y (81 
mL) ISS* (4.5 mL) &J;tfDDQ (1.65 g, 7.29 mmol) fc^X., 

•2-(2-7y7V)-7-(3-t Kp=^7-(E)-7p^-1-^>--W/v)[1,2,4] h y 7/p[1,5-cI 
t' U 5 */V (457 mg, 1.78 mmol) *%&mfcb 87%T^#fc 0 

#btlfc 5-T5: /-2-(2-7 y ;l^)-7-(3-t K n * ^-(E)-7°n /-S-l-^n ^-W 
/k)ll,2,4] h y Tyn[l,5-c]t°y 5 ^i'fc^/'-A' (15 mL) m*»U, n 
^nWW5V (208 mg, 2.92 mmol) S^P^U lttlffiHELfc. 
^7klif«7SH-by 7^ (221 mg, 5.85 mmol) SrflP&s M"? 30 #WI!Jl# L 
fc 0 RJS«*«ffTtf»»U, Mfc^y #<7VW p-7b^77^-(^I : 
^ o u /js/v^s i: * y -/WMI) "CltM U # feftfc Sfellft^fcTkSt 
©iBftaf-yHfflRSrJnit*:^ «ffT"C*»L-fc. -A' (12 mL) 

J: 0 R£|£ U 6 8 (120 mg, 0.313 mmol) £ 6£J£iH £ LTUX^ 18% 

iH NMR (8 ppm, DMSOde): 9.56 (m, 2H), 8.08 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.21 (d, J=3.3 Hz, 1H), 7.00 (s, 1H), 6.75-6.85 (m, 2H), 6.73 (dd, J=3.3 Hz, 
1.6 Hz, 1H), 3.78 (d, J=4.3 Hz, 2H), 2.81 (dd, J=5.6 Hz, 5.3 Hz, 2H), 1.03 (m, 
1H), 0.53-0.61 (m, 2H), 0.38-0.41 (m, 2H). 
Mass (m/z): 311 (M + +l). 
IK. (KBr, cm 1 ): 1691, 1635, 1629, 1608. 
7G*##r : CigHisNgO • 2.0 HC1 • 0.8 H 2 0 b LT 
: C 48.47%, H 5.82%, N 20.88% 
fHHg : C 48.32%, H 5.47%, N 21.13% 
j&jft : 263.5 - 264.21C 

mrnme 9 

5-T5; y-2-(2-7 !?/W)-7-[2-(l-t Fn^^V^ n^^/^)3i^=/^][l,2,4] hVT 
9 v [1,5-c] t° V $ tffc&4fe 6 9) 

it&yoG (1.25 g, 3.25 mmol) & DMF (15 mL) KljftffU 2-(l-MJ^^ 
v^y/l't^^ n^:x5vt/)cc^/W h V 7^7. X (2.29 g, 4.88 mmol) & 
it* if* M? 7:*=/i'7;*-7 7w ^7^^^^ o JJ K (230 mg, 0.325 
mmol) 110«CT?3>#|fflfll#L-fc. MlrifitX'^U lmolfl,f 

b 7 7*57^7 7 A 7/U^" D K© THF (7.50 mL, 7.50 mmol) %D\\z^ 

Km®.-? y yj»x~mk u ligLfA ^ffTT-^bfco mm^y-vx? 

jvfn^Wyyj- : 7 n n */VA £ ^ * 7 -/^S^MD 

84 U 5-(3,4-^ >drv--<^v?/VT^y)-2-(2-7y/U-)-7-[2-(l-t Kn*W*n 
^?7l*n?~^][l,2,4] ^ y T:/n [1,5-c] t°y 5 S?ySr»6tt(Mfci LT#7c 0 
#bftfc 5-(3,4-v^ h ^r^V^/vr 5 7 )-2-(2-7 y ^)-7-[2-(l-fc 
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t n^y^):^~/u][l,2,4] b V n[l,5-c] try 5 (81 
mL) fci§#U MtK (4.5 mL) *5J;tfDDQ (2.13 g, 9.75 mmol) ^P^L, 
iif 2 R#Wa# Lfc d n l mol/L zkBHb**- h U !>^tK^ 

bilfcH^fc 31 ^/^ (12 mL) t DMF (8 mL) Oft^lMJ: 9 U 

-fc-Wfc 6 9 (536 mg 1.73 mmol) £ i LTIR^ 53%"C#fc. 

iH NMR (8 ppm, DMSO-de): 8.08 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.20 (d, 

J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.47 (s, 1H), 

1.60-2.00 (m, 8H). 

Mass (m/z): 310 (M++1). 

IR(KBr, cm 1 ): 1666, 1650, 1637, 1606, 1589, 1551, 1419, 1227, 1182, 746. 
Ttm^m : C16H15N5O2 t LT 

H$J#[ : C 62.37%, H 5.03%, N 22.73% 

ttJMI : C 62.13%, H 4.89%, N 22.64% 
Ul£ : 249.5 - 249.9t 

mmm 7 0 

5-T 5 J -HH^f o^n fvv)- 1,2,3,6-7- h 7 t Kn fc° !) Vv-4->f 

/V]-2-(2- 7 P /^)[1,2,4] MJ T y n [l,5-c] t° y ^ (ffrg* 7 0 ) 
ik&fyoG (5.30 g, 13.7 mmol) *YA<^-y (300 mL) fcjgflPU 

y^W^=;>-3,6-v ! t Ko-2H-fc°y v^-l-TJ^^ tert-7^/i^*7Vl' 
(9.70 g, 20.6 mmol) *5±tW* MJ 7x=;^7^y/^7v'!)A^ n y K 
(1.00 g, 1.37 mmol) 6 B#P«1M Lfc 0 S^tt*M*"C^U 

^/i<&£lf2moVL7yikT>'^~VJ*7k&WLZMz-, 8l#Lfc 0 £J«£ir 

7^ Mtaufc*, «^Mufc 0 ^^^^aaBN-^^^A-cftjftu 

: ^y-ykffim^wm&mm tfflKKU 7-[l-(tert-7*h*v' 
#/l^=/k)-l,2,3,6-x h7t Kntrys?>'-4->fA']-5-©,4-5?p« h^^^T 
5 7)-2-(2-7 ])^)[1,2,4] f y 7/o[l,5-c]f!) ^v 5 ^ (4.19 g, 7.87 mmol) Sr» 
3tfeT*/V7 r * t ItW 57%-C#fc 0 

# 7-[l-(tert--/ h *S';fr/l'Jj?=/l')-l,2,3,6-7 % h 7 t Kn t°y v^-4-f 
/W]-5-(3,4-^^ > ^-O^/VT 5: J )-2-(2-7 y A-)[l,2,4] h y 7/n [l,5-c] t° y 
5 ^> (3.90 g, 7.31 mmol) £ h y 77^nft» (50 mL) fcflWIf U T~ 
)V (2.40 mL, 22.0 mmol) *5 J: 15 h y * $ ^^/Vfc^m. (2.00 mL, 22.0 

mmol) &Jn;L 4 MMX'SHf Lfc 0 ©fc^^TVl^-r^fcitfT V* 
=7*^Pi, #fffiLfc@ft£»L«, wuj; 9??*irAU 5-T 5/ 
-2-(2-7 y ^)-7-(l,2,3,6-x K 7 t Ka try ^^-4->f /W)[l,2,4] b U7/n[l,5-c] 
tf y $ (1.04 g, 3.68 mmol) LTW 50%T*#fc o 

#^Hfc 5-T 5 / -2-(2-7 y ^)-7-(l,2,3,6-x h 7 t Ko^D ^✓"-4--f 
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^)ll,2,4] b V TVxi [i,5-c] t° y ^ ?y (300 mg, 1.06 mmol) *W nn^y 
(lOmL)£BEBfe (lmL) <D?l#«tc^?U ^n^a^y*/^7/lrt K 
(0'.158 mL, 2.13 mmol) h JJ 7* h^V*^**^ b !J !7 A (673 

mg, 3.18 mmol) ?:in^> SHlt? 6 l$|SJSfc# Lfc 0 &$M\Z. 2 mol/L h 

- (^m^ : ? a a #,va t * ? j -jv<D&&m® x*mm nbfoit 

&&MVf*^# J — MlO mL) «£ <9 Uflffr* 7 0 (190 mg, 0.505 mmol) 

k LTlW48%T'#fc 0 
iH NMR (8 ppm, DMSO-de): 7.92 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.92 (s, 1H), 6.89 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
3.20-3.23 (m, 2H), 2.66-2.70 (m, 2H), 2.55-2.60 (m, 2H), 2.30 (d, J=6.6 Hz, 2H), 
0.87 (m, 1H), 0.45-0.55 (m, 2H), 0.10-0.15 (m, 2H). 
Mass (m/z): 337 (M + +l). 

IR (KBr, cm 1 ): 1664, 1647, 1641, 1598, 1425, 1225. 
jmftffi : Ci8H 2 oN 6 0 • 0.3 H 2 0 t LX 

Hillfit : C 63.48%, H 6.01%, N 24.32% 

thSMtC : C 63.25%, H 6.07%, N 24.59% 
MA : 196.9 - 197.4^ 
HMM 7 1 

S-T^/^-lHiX^P^ntV^^^t 0 ^!; ^y-4-^/H-2-(2-7!J/v)[l^,4] J* 
!J7/n [l,5-c] t° y s: Wb#4ft 7 1 ) 

«M7 0 "CfcfeftS 5-7 ^ /-2-(2-7 !JA)-7-<l,2A6-f k h 7 t Ko t°y 
-4-^ /V)[l,2,4] h U7y*D [1,5-c] t° y 5: v> >- (900 mg, 3. 19 mmol) ? / —A" 

(60 mL) fc$£#U 10%^7^^A/^ (50 mg) SrJq*., 7k*#ffl^T, 60°C 
T?2 W^#Lfc 0 KJ&?fc&1r7>r Fffllfcl, li^TtML, 5-7 

5y-2-(2-7 y yv)-7-(t°^y ^)[i,2a] h y r^/p [1,5-c] try 5 (750 

mg, 2.64 mmol) £ LfJtK^ 83%T*#fc„ 

# (300 mg, 1.06 mmol) ^nn^ i/(20 mL) t Bf& (2 

mL) Ofl^ttKMU ^n^B^A^TAftK (0.120 mL, 1.58 
mmol) *5iU« h y T-fe b *?ojc*ft* h JJ !7 A (450 mg, 2.12 mmol) £r 

an&^irt? 3 B#iwii#Lfc.Kj£3Ste 2 moi^Tk^bt- h y <7 Ajk^&jn&x 

* n PtfvUA-cattl Lfc 0 #MSrM7KM-7^^!7AX^L, *i§Lfc1£, 
«JETT'*ISLfc. »v^y*W^^^77^- Q»H)jHt:^Di3« 

X«Lfcm, *fc*lfc&6Hfcfc**/*-*' (5 
mL) i 13 H&iBi U {b£* 7 1 (100 mg, 0.296 mmol) «r t LTlfc^ 

28%T*#fc 0 

iH NMR (8 ppm, DMSOde): 7.92 (d, J=1.6 Hz, 1H), 7.84 (brs, 2H), 7.16 (d, 

J=3.3 Hz, 1H), 6.80 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.05-3.10 (m, 2H), 

-109- 



WO 2004/029056 



PCT/JP2003/012158 



2.47 (m, 1H), 2.20 (d, J=6.6 Hz, 2H), 1.60-2.10 (m, 6H), 0.83 (m, 1H), 

0.40-0.50 (m, 2H), 0.05 0.10 (m, 2H). 

Mass (m/z): 338 (M + +l), 323. 

IK (KBr, cm-i): 1664, 1606, 1560, 1417, 1328. 

7C*£W : C 18 H 2 2N 6 0 • 0.1 H 2 0 t LX 

MMU : C 63.24%, H 6.93%, N 24.76% 

W-JWft : C 63.55%, H 6.58%, N 24.70% 
|R£ : 186.4 - 186.6T: 

5-7 ^-2-(2-7 U ;V)-7-[l-(l,2,3-f 7^7^^/H->f /W)^f ^1,2,3,6-f f 7 
tKo hT5-5%-4->f ^][1,2,4] h U r/n[l,5-c] bT P ^ ttfc£*7 2) 
Hi£0!l7 0 fcH«^fe*fflV\ ^n/a^^/HT/Vft K«r 1,2,3-^ 

* / (10 mL) t DMF (2 mL) 0 f¥5£ifl tog* 7 2 (144 

mg, 0.379 mmol) &£&ttA£ UT»36%-C#fc 0 

!H NMR (8 ppm, DMSOde): 9.11 (s, 1H), 7.92 (d, J=1.6 Hz, 1H), 7.81 (brs, 
2H), 7.16 (d, J=3.3 Hz, 1H), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 
Hz, 1H), 4.18 (s, 2H), 3.25-3.30 (m, 2H), 2.70-2.75 (m, 2H), 2.55-2.60 (m, 2H). 
Mass (m/z): 381 (M + +l). 

HI (KBr, cm 1 ): 1664, 1654, 1598, 1560, 1508, 1227. 
70%ft$T : CnHieNsOS • 0.3 C2H5OH • 0.1 H 2 0 t LT 

mmfc : C 53.31%, H 4.20%, N 28.25% 

H-^tt : C 53.38%, H 4.58%, N 28.29% 
jR& : 227.8 - 228.2°C 

mmm 7 3 

5-7 ^ J M2-7 V /v)-7-ll-(2-^ h ^V3c^/u)-lA3 f 6-9 l h 7 1 Kn tf V 
4 /V][l,2,4] b V T y n [1,5-c] M V K i?f {\\&% 7 3 ) 

MMM 7 0 5-7 ^ / -2<2-y V A0-7-(l,2,3,6-r h 9 t Kn fc° y v?^ 

-4-^^)[l,2,4] M;Tynll,5-c]t; o y (600 mg, 2.13 mmol) £DMF (10 

mL) fc&flPU h^v'-l-^n^E-oi^y (0.300 mL, 3.19 mmol) *s£t)^y 
=af-;VT^y (0.890 mL, 6.38 mmol) SrJn*.TMt? 11 I^WSH^ Lfc 0 SJS&^ 
^iETtll U Mfcv' 3 # o?f^77^- (*£ffi^S : ^ n * * 

mL) £t>Sj£i§L, to8*7 3 (90 mg, 0.264 mmol) LTlW 
12%T'#fc 0 

*H NMR (8 ppm, DMSOde): 7.91 (d, J=1.6 Hz, 1H), 7.80 0>rs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.86 (m, 1H), 6.70 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.48 
(t, J=5.9 Hz, 2H), 3.32 (s, 3H), 3.15-3.25 (m, 2H), 2.60-2.70 (m, 2H), 2.60 (t, 
J=5.9 Hz, 2H), 2.45-2.55 (m, 2H). 
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Mass (m/z): 340 (M + +l). 

IR (KBr, cm 1 ): 1662, 1656, 1647, 1635, 1608, 1558, 1550. 
imftffi : C17H20N6O2 • 0.4 H 2 0 t UT 

lift : C 58.88%, H 5.96%, N 24.26% 

ffgtt : C 58.74%, H 6.03%, N 24.18% 
ftjft : 164.2 - 164.6°C 

ni&M 7 4 

5-T 5 /-7-[l-(2->< ^-2-t Kn^^n fcVv)-l,2,3,6-r f 7 fc K? fc P 
-4->T /V]-2-(2-7 y /k)[l,2,4] MJ7/B [1,5-c] tf JJ 5 i?> fc^fc 7 4 ) 

^)V^—=r,v-Q \ y 5^ s/ a ^ 5-T ^ y -7-[l-(^ h ^^*7V#=/v^ 
^/u)-l,2,3,6-^ 1> 7 fc Kb tT JJ v^-4-T 7V]-2-(2-7 y ^)[l,2,4] hJT/n 
[1,5-c] t° y 5; *?Z/ (1.70 g, 4.63 mmol) £ t LtK$ 65%T«#fc 0 

# bftfc 5-T $ 7 -7-[l-(^ h *i/%;U7$~;U* ^)-l,2,3,6-x 7 k Kb fc 3J 
^^-4-^/W]-2-(2-7 y ^)[1,2,4] h y Ti/n [1,5-c] fcy 5 (500 mg, 1.36 
mmol) £THF (50 mL) fcftf&U 0.95 mol/L ^ ^^i/^A^n S K© 
THF^t (28.6 mL, 27.2 mmol) Sr THF (20 mL) "e*RUfciS»^ 0°C-C* 

«»-r^Vl>AT?««U«ia ■Lfc« > WETX?«JtLfc.aaiESr THF(12 mL) 
W8fl¥U DBU (2.35 mL, 1.71 mmol) ^Bi^ MT?2 iSlRHtttUt. KJfc 
I^iJETX'Ii U Bfe* fv* b^F^77^ : * n p 

*s-/i'<Dm i -&mm xmmLtc a nt>titz&&m&&^? /-^ (6 

mL) iOSSIU ft**7 4 (120 mg, 0.340 mmol) l/flfc* 
25%T*#fc 0 

iH NMR (8 ppm, DMSOde): 7.92 (d, J=1.7 Hz, 1H), 7:80 0>rs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.87 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.12 
(s, 1H), 3.20-3.30 (m, 2H), 2.70-2.80 (m, 2H), 2.40-2.55 (m, 2H), 2.34 (s, 2H), 
1.12 (s,6H). 

Mass (m/z): 355 (M + +l). 

IR (KBr, cm 1 ): 1666, 1652, 1647, 1602, 1558, 1551, 1457, 1419, 1124, 752. 
Ttmfttt : Ci8H 2 2N 6 02 • 0.3 H 2 0 t LX 

$ffft : C 59.99%, H 6.47%, N 23.31% 

W-Jftft : C 60.09%, H 6.33%, N 23.36% 
H£ : 197.8 - 198. 1°C 

mmmi 5 

5-T $ J -2-(2-T y ;l^)-7-[l-(2- 1 Kb ^^^)-l,2,3,6-7 h7t Kb fcy i^y 
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•4-^ /V][l,2,4] h y T / n [1,5-c] tf y 5 (ft£# 7 5 ) 

Hi 7 4 T*# 5-T ^ / -7-U-0* h * fvV)-l,2,3,6-r f 

7t Kntfy ^]-2-(2-7 !J ;v)[l,2,4] 7^ p [l,5-c] if V $W (500 

mg, 1.36 mmol) £THF (40 mL) fc«HJ?U TA^V^T, -70 < C-C^#b 
fc o RM^^0.95mol^^y7°ntVvr/V^^^At KU FtfV^rlJ-^ 
% (17.2 mL, 16.4 mmol) IHIIttaTU * fetl^^T' 1 #ra«# tfc„ 

(10 mL) fcSWfcL* 7kiHb*!7l?:M^y "7^ (257 mg, 6.80 mmol) 
M-C2«PW*#Lfc. g«^»£K«Slt, M«@7KT-gfc#Lfc 0 # 
bftf;:fi&@ft£^*/-A' (10 mL) t DMF (2 mL) Ofi^jftRJ: 9 
L N -fb&fc 7 5 (244 mg, 0.748 mmol) & &&&& £ LTflK* 55%T*#fc 0 . 
!H NMR (8 ppm, DMSOde): 7.93 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.45 
(t, J=5.2 Hz, 1H), 3.56 (dt, J=5.6 Hz, 5.2 Hz, 2H), 3.15-3.25 (m, 2H), 2.60-2.65 
(m, 2H), 2.40-2.60 (m, 4H). 
Mass (m/z): 327 (M + +l). 

IR (KBr, cm 1 ): 1643, 1635, 1604, 1556, 1510, 1413, 1329, 1215, 1038, 746. 
5n*##f : Ci 6 Hi8N 6 02 • 0.2 H 2 0 tLX 
: C 58.11%, H 5.93%, N 25.60% 
ttJHff : C 58.24%, H 5.62%, N 25.47% 
BM : 199.2 - 199.9°C 

5-7^-7-[l-(3-^f/H-t Ko^^f/^l,2,3,6-rh7t Kn try 5?v-4- 

-r /v]-2-(2- ^ y /v)[i,2,4] h y r y n [i,5-c] t° y $ ^ (ib-a^ 1 6 ) 

H»7 3 fcRHR*#ifc«:JBV\ 2-t ^vi^nw?y^^^;^y 
g& 3-^^^-3-t Kn^^-l-^/^^r/V^^T^^rtTofCo #bftfc. 
&£^l&v'y#<?^tf^^7 7V- : ^Pntf/W^^*/- 

-etMBLfc. fc&HfcefcgfcS:^*/^ (10 mL) 
^bU ft£fe7 6 (719 mg, 1.95 mmol) LXflX^ 55%T?#fc= 

!H NMR (8 ppm, DMSOds): 7.92 (d, J=1.7 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.88 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.59 
(s, 1H), 3.10-3.20 (m, 2H), 2.60-2.70 (m, 2H), 2.40-2.60 (m, 4H), 1.59 (t, J=7.2 
Hz, 2H), 1.11 (s, 6H). 
Mass (m/z): 369 (M + +l). 

Hi (KBr, cm 1 ): 1641, 1608, 1554, 1512, 1425, 1331, 1219, 1182, 744. 

7G3?f##r : C19H24N6O2 • 0.6 C2H5OH fc LT 

£$MI£ : C 61.23%, H 7.08%, N 21.39% 

VttMK : C 61.26%, H 7.02%, N 21.22% 
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: 183.5 - 184.0^ 

5-7 ^ ;-H2-y U /V)[l,2,4] h U T^/n[l,5-c]t°!J $ v^-7-#;l^V^(2-Ti??- 
,VT $ J ^/U)T 5 K (fc&h 7 7 ) 

1 (4.53 g, 19.8 mmol) Srgffife (160 mL) K$gfi?U (40 mL) 

W^Ut^/l^T S ^ (3.46 g, 35.7 mmol) &1j\\x.ti&, 
A (2.51 g, 27.7 mmol) aMbHiUaHU? 4 Ufc,Rj&i£fc:ISWzK £ 2 mol/L 

mm^tsaXs mm Ltz®&*mL tfcfk kjru 5-75 y -2-(2-^ y a-)[i,2,4] 

h y T y'n [1,5-c] t° y 5 S?^-7-*^#^» (4.33 g, 17.7 mmol) £ t L 

TlR^ 89%T*#fc 0 

#e>*ifc 5-t >;y-2-(2-7 y /v)[i,2,4] h y ryn[i,5-c]try 5 w-i-UAtf-y 

m (500 mg, 2.04 mmol) DMF (50 mL) fcJSflfU N-Tir^^^W^v 5 

(313 mg, 3.06 mmol) . l-xf^-lSW W 5 ;)^ts 
vM 5 K • ltttttt (782 mg, 4.08 mmol) *5«fctf 1-t Ka^^^y h V TV 
-;v (312 mg, 2.04 mmol) SrJP^L, ^fit* 12 «fl!8#lfc. RJS»fc^ * 
/VA (30 mL) ftiXFTAft KW?!' s^ttSL 1.0 g) £ 

JD;U 12 ^1iS«Lf:. RJt£^i>e>V^^*ttgiJLs 

Lfc 0 #btifcMS:^ n o /ft/VAT? h P W- S/g >- Lfc^ N ^ / —/I' (20 
mL) t DMFU mL) OS^JR i 9 I^jPb U-fb&ft 7 7 (319 mg, 0.970 mmol) 

*H NMR (8 ppm, DMSOde): 8.37 (t, J=6.0 Hz, 1H), 8.15 (brs, 2H), 8.00 (t, 

J=5.3 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.46 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 

6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.38 (dt, J=5.9 Hz, 5.3 Hz, 2H), 3.21 (dt, 

J=6.0 Hz, 5.9 Hz, 2H), 1.82 (s, 3H). 

Mass (m/z): 330 (M + +l). 

IR (KBr, cm 1654, 1637, 1560, 1540. 

tg*#W : C14H15N7O3 • 0.8 H 2 0 t LT 

Hit : C 48.97%, H 4.60%, N 28.26% 

U-gfij[ : C 48.92%, H 4.87%, N 28.52% 
MM. : 233.8 - 234.0 C C 
MMM 7 8 

5-7 5 j -2<2-t y /i^)[i,2,4] h y r y n [1,5-d tr y $ s?^-7-* ^(n--^ 

^/V-N-^ ?vk)7 5 K (ft^fe 7 8 ) 

JWfcfcJOiU «JET-e«H6Lfc^ (18 mL) <t <9 ??&A U 

fls£«J 7 8 (223 mg, 0.579 mmol) & LTJW 28%T*#fc 0 

iH NMR (8 ppm, DMSOde): 8.96 (brs, 1H), 8.23 (brs, 2H), 7.96 (m, 1H), 
7.25-7.40 (m, 5H), 7.22 (m, 1H), 7.10 (s, 0.6H), 7.08 (s, 0.4H), 6.74 (m, 1H), 
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4.67 (s, 1.2H), 4.55 (s, 0.8H), 2.90 (s, 1.8H), 2.85 (s, 1.2H). 
Mass (m/z): 348 (M + +l). 

IR (KBr, cm 1 ): 1685, 1653, 1637, 1612, 1560, 1508. 
7c5fc##F : Ci8Hi6N 6 0 2 ■ 1.0 HC1 £ LT 
: C 56.19%, H 4.52%, N 21.61% 
SUMS : C 56.18%, H 4.45%, N 21.84% 
jgfcj& : 188.5 - 189.1^ 
7 9 

5-7 ?y-2-(2-7 5;>)[l,2,4] ]> U 7^/ n[l,5-c]t°U 5 ^y-7-*/V^^{N-^y 
^/V-N-[2-(i^ 5 /)^M)T 5 K (ft** 7 9 ) 

? J -)V (14 mL) <fc <9 U ft** 7 9 (403 mg, 0.994 mmol) £ 6£Ji!f 

LXlIX*61%-e#/c 0 
iH NMR (8 ppm, DMSOde): 8.22 (brs, 2H), 7.93-7.97 (m, 1H), 7.20-7.40 Cm, 
5H), 7.22 (d, J=3.3 Hz, 0.6H), 7.20 (d, J=3.3 Hz, 0.4H), 7.10 (s, 0.6H), 7.03 (s, 
0.4H), 6.70-6.75 (m, 1H), 4.71 (s, 1.2H), 4.58 (s, 0.8H), 3.30-3.40 (m, 2H), 
2.30-2.45 (m, 2H), 2.13 (s, 2.4H), 1.97 (s, 3.6H). 
Mass (m/z): 406 (M + +l). 

IR (KBr, cm 1 ): 1670, 1639, 1606, 1576, 1508, 1471, 1423, 1221. 
TtWAffi : C21H23N7O2 • 0.2 H 2 0 b LT 

HS!Hi: : C 61.46%, H 5.91%, N 24.13% 

H-M : C 61.66%, H 5.77%, N 23.97% 
IM:215.2-215.4°C 

mmm s o 

5-7^y-2-(2-7J)^)[l,2,4] h ])T"/^ [l,5-c] t° P 5 v?^-7-*/W#y^(3,4-^^ 
b ^V^S^T 5 K (ft*#3 8 0) 

Hifc#ij7 7 i:WHH**»«rfflV\ N-7tf;uxf i/yi?7$y^7 h 
^fcftfc-CKJSfcfTofco #&ftfcS4j£*«st*/-/v (12 mL) £ DMF 
(lmL) oa*4ftWiJ:QI9IIA'U ft*fe8 0 (320 mg, 0.8 12 mmol) 
£ LTW 40%-C#fc o 
^ NMR (8 ppm, DMSOde): 8.54 (t, J=6.0 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.49 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.97 (s, 1H), 6.92 (d, J=8.5 
Hz, 1H), 6.88 (d, J=8.5 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.44 (d, J=6.0 
Hz, 2H), 3.74 (s, 3H), 3.73 (s, 3H). 
Mass (m/z): 394 (M + ). 

ER (KBr, cm 1 ): 1677, 1645, 1619, 1523, 1515, 1261. 

jtmftffi : Ci 9 Hi8N 6 O 4 -0.1H 2 O t LT 

MMU : C 57.73%, H 5.04%, N 21.36% 
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thJWt : C 57.60%, H 4.63%, N 21.21% 
§fc£ : 182.1 - 182.4*0 

mmms 1 

5-T 5 / -2-(2-7 y ^)[l,2,4] h])T"/v [l,5-c] t° y 5: v^-7-# ^[N-(3,4- 
i?t h*i"<>i?^>N-*^MT^ K C-fb-a-^ 8 1) 

mm^^m^ ffittiLtzffi&Z*? J—*' (12 mL) t DMF (3mL) 
©IMi 9 S^ifa U flr&to 8 1 (231 mg, 0.520 mmol) £ i LT 

JR* 32%Xi#fc 0 

iH NMR (8 ppm, DMSOds): 8.21 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 0.5H), 7.20 (d, J=3.3 Hz, 0.5H), 7.08 (s, 0.5H), 7.07 (s, 0. 5H), 
6.80-7.00 (m, 3H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.58 (s, 1H), 4.46 (s, 1H), 
3.77 (s, 1.5H), 3.76 Cs, 1.5H), 3.73 (s, 3H), 2.87 (s, 1.5H), 2.85 (s, 1.5H). 
Mass (m/z): 409 <M + +l). 

BR (KBr, cm-i): 1651, 1637, 1556, 1512, 1425, 1419, 1317, 1236, 763. 
7gH : C20H20N6O4 • 1.0 HC1 • 0.1 H2O t LX 

MMU : C 53.81%, H 4.81%, N 18.93% 

SUM* : C 53.78%, H 4.78%, N 18.81% 
B£ : 190.3 • 190.8^ 

mmm 8 2 

5-7 5;-2-(2-7JJMl,2,4] h V TV n[l,5-c]t°y ^i?>7-*/^yi(3,4-^7 
;vir n y< W;v)T % K 8 2) 

7 7 £ HI^^^T\ N-T-t^^^^^T 5 3,4-&-7 
^^VT^Kft&T&Jfc&fTofc,, #fe*LfeJfi^^Sr3i^/-/v (14 mL) 
DMF (3 mL) ©fi^SittE i 9 W&£k U 8 2 (440 mg, 1.21 mmol) 

£ S&jf&ft £ LTlR* 74%t?#fc 0 

iH NMR (8 ppm, DMSOde): 8.86 (t, J=6.3 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, 
J=1.6 Hz, 1H), 7.49 (s, IH), 7.30-7.42 (m, 2H), 7.25 (d, J=3.3 Hz, 1H), 7.20 (m, 
1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.50 (d, J=6.3 Hz, 2H). 
Mass (m/z): 371 (M + +l). 

ffi (KBr, cm-i): 1670, 1653, 1637, 1616, 1606, 1576, 1560, 1508, 1473, 1423, 
1221. 

7Gfff&#r : C17H12F2N6O2 t LT 

: C 55.50%, H 3.27%, N 22.90% 
tHHtt : C 55.14%, H 3.27%, N 22.69% 
jfbft : 254.5 - 254.9*0 
HMI8 3 

5-T^/-2-(2-7y/V)[l,2,4] f y T)/p[l,5-c]t'y ^v?^-7-^/^V^(3-t°y 
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/1^/V)7 3: K (fc&®8 3) 

KftZ.XRfo%fti1t 0 ^-M15 mL) i DMF (2 mL) • 

©il£*8E<fc tl U fljfr* 8 3 (450 mg, 1.34 mmol) £ <t LT 

iH NMR (8 ppm, DMSOcU): 8.88 (t, J=8.3 Hz, 1H), 8.59 (d, J=1.6 Hz, 1H), 
8.48 (dd, J=4.9 Hz, 1.6 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (d, 
J=8.0 Hz, 1H), 7.51 (s, 1H), 7.37 (dd, J=8.0 Hz, 4.9 Hz, 1H), 7.25 (d, J=3.3 Hz, 
1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.56 (d, J=8.3 Hz, 2H). 
Mass (m/z): 335 (M + ). 

HI (KBr, cm 1 ): 1668, 1655, 1608, 1567, 1527, 1510, 1498, 1331, 762. 
Ttm&m : C16H13N7O2 t LT 

HS'Hi : C 56.98%, H 3.99%, N 29.59% 

tf-JHH : C 57.31%, H 3.91%, N 29.24% 
R£ : 229.7 - 230°C 
gift* 8 4 

5-T 5: J -2-(2- y V A-)[l,2,4] YVT*Sx* [l,5-c] t° JJ ^ W-l-U ;V^V^[2-(2- fc° 

KBte«7 7i:^l«^jfeSrffiV\ N-7tf/nf l/yi?7 5yl: 2-(2-T^/ 

t DMF (2 mL) ©JS^^ISt J: V ¥H£A U ffr^fc 8 4 (524 mg, 1.50 mmol) 
£ fc UTIIX^ 74%T?#fc 0 

m NMR (8 ppm, DMSO-de): 8.55-8.65 (m, 2H), 8.16 (brs, 2H), 7.95 (d, J=2.0 
Hz, 1H), 7.72 (dd, J=7.6 Hz, 5.6 Hz, 1H), 7.46 (s, 1H), 7.25-7.30 (m, 2H), 7.24 
(d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.71 (dt, J=6.9 Hz, 6.3 Hz, 
2H), 3.03 (t, J=6.9 Hz, 2H). 
Mass (m/z): 350 (M + +l). 

IR (KBr, cm 1 ): 1655, 1645, 1623, 1606, 1576, 1535. 
jmftffi : Ci7Hi6N 7 O 2 -0.5H2O t b*C 

HI : C 57.09%, H 4.51%, N 27.23% 

tt-Utt : C 56.98%, H 4.50%, N 27.36% 
MM. : 200.3 - 200.5^C 
HJSM8 5 

tr y $?/u)j^/v]-n- ^ r^K (ft-a* 8 5) 

(6mL) J;9W»*U ft^*8 5 (379 mg, 1.25 mmol) 
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m NMR (8 ppm, DMSO-de): 8.54 (d, J=4.3 Hz, 0.5H), 8.33 (d, J=4.2 Hz, 0. 
5H), 8.18 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.75 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 
7.62 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 7.36 (d, J=7.6 Hz, 0.5H), 7.10-7.30 (m, 
2.5H), 6.92 (s, 0.5H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.67 (s, 0.5H), 3.74 (t, 
J=7.6 Hz, 1H), 3.67 (t, J=7.6 Hz, 1H), 3.05 (t, J=7. 6 Hz, 2H), 2.98 (s, 1.5H), 
2.92 (s, 1.5 H). 
Mass (m/z): 364 CM + +1). 

IR (EBr, cm 1 ): 1653, 1637, 1623, 1616, 1610, 1560, 1508, 1500. 
TtMftffi : C18H17N7O2 • 0.5 H 2 0 h LT 
H$Hfi : C 58.19%, H 4.77%, N 26.34% . 
: C 58.06%, H 4.87%, N 26.33% 
jRkjft : 151.5 - 152.0°C 

mmm 6 

5-T^ y-2-(2-7 y ^)[1,2,4] h y Tyn[l,5-c]t°y 5 i?>-7-%frtf>M(2-* 

k (te-a-^s 6) 

^^/VT 5 ^{rft^TK^^fTofCo #bftfc&£^£^* y — (6 mL) <fc 
V |f^B B B U fb^fe 8 6 (231 mg, 0.764 mmol) ^Sfe^iBii ttlR$ 47%X* 

iH NMR (8 ppm, DMSO-de): 8.15-8.30 (m, 3H), 7.95 (d, J=1.6 Hz, 1H), 7.47 (s, 
1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.45-3.60 (m, 4H), 
3.32 (s, 3H). 

.Mass (m/z): 303 (M + +l). 

IR(KBr, cm 1 ): 1683, 1670, 1662, 1653, 1647, 1601, 1560, 1541, 1508, 1419. 
Tumfrffi : C13H14N6O3 t LX 

HS'Hfi : C 51.69%, H 4.76%, N 27.83% 

W-JHB : C 51.65%, H 4.67%, N 27.80% 
M : 163.4 - 163.6^ 
»J8 7 

5-T^ /-2<2-7 y7V)[l,2,4] b JJ Ti/p[l,5-c] t°y 5:^^-7-*/^V^[N-(2-^ 
h^v-o:?vV)-N-^/klT 5; K Wb"£4*8 7 ) 

-;v (2mL) iDSJSftU M8 7 (318 mg, 1.01 mmol) Sr6£J#tHi:b 
TlR* 62%T*#7c„ 

iH NMR (8 ppm, DMSO-de): 8.19 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.23 (d, 
J=3.3 Hz, IH), 7.00 (s, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.55-3.60 (m, 2H), 
3.40-3.50 (m, 2H), 3.30 (s, 1.5H), 3.21 (s, 1.5H), 2.99 (s, 3H). 
Mass (m/z): 317 <M + +l). 
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IR (KBr, cm 1 ): 1662, 1641, 1599, 1560, 1458, 1425, 1325, 1122. 
5n*#*f : Ci4Hi 6 N 6 0 3 • 0.1 H 2 0 k LX 

$M : C 53.01%, H 5.17%, N 26.90% 

ttJHft : C 53.16%, H 5.10%, N 26.57% 
M : 143.5 ■ 143.8*0 

mmm 8 8 

5-7 5 J -2-(2-7 JJ ^)[1,2,4] h y T^/ a [l,5-c] t° ]} 5 ^y-T^/^VHN^- If 
7.(2- h *S^5vV)]T 5 K W&m 8 8) 

*J6ffil7 7 tR***lfeSrfflV\ N-T*fe^^V^^T5^^rN,N-t^(2- 
/ Y**/^;V)T% ^^^T^^fTofc 0 #bHfcm^^^^/-/K8 
mL) iOSiS*U I^fe8 8 (365 mg, 1.01 mmol) tTUX^ 
62%T'#fc 0 

iH NMR (8 ppm, DMSOcU): 8.20 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 6.99 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.60 (t, J=5.5 Hz, 
2H), 3.40-3.50 (m, 6H), 3.29 (s, 3H), 3.18 (s, 3H). 
Mass (m/z): 361 (M + +l). 

HI (KBr, cm 1 ): 1670, 1652, 1635, 1608, 1569, 1506, 1466, 1452, 1419, 1120. 
TcMftffi : Ci6H2oN 6 0 4 t LX 

Hfflfi : C 53.45%, H 5.86%, N 23.47% 

SUMIC : C 53.33%, H 5.59%; N 23.32% 
gift : 190.5 - 190.8°C 

HJfetfs 9 

5-7^7-2-(2-7 U ^[1,2,4] f U 7)/p[1,5-c] t!) %W-1'*> jVtfls&J Vfv 
t°/UT 5 K (ft^8 9) 

7 $yKtt%-XEiJ&*fto1t e %bfltM&m>>*^* J (20 mL) iOS 
SIU ^%8 9 (166 mg, 0.579 mmol) £6£J£iSI£: LTJfc^ 36%T*#fc 0 
iH NMR (8 ppm, DMSOds): 8.19 (brs, 2H), 7.98 (d, J=8.6 Hz, 1H), 7.95 (d, 
J=1.6 Hz, IH), 7.45 (s, IH), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
IH), 4.06 (m, IH), 1.20 (d, J=6.6 Hz, 6H). 
Mass (m/z): 287 (M++1). 

HI (KBr, cm-i): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
5c*£*f : Ci3Hi4N 6 O 2 -0.3H 2 O t LX 

Igftft : C 53.45%, H 4.75%, N 28.52% 

tUMtt : C 53,53%, H 5.04%, N 28.81% 
jR£ : 221.6-221.9*0 
Itfl 9 0 

5-T 5: J -2-(2-7 y 7>)[1,2,4] h V 7/o [l,5-c] f !> 5 i?y-7-*/^y®[3-(l^ 

^ y y 9 /v)^p tvu]r 5 k w&m 9 0 ) 
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mmm 7 7 1 ®ntt&x\ k-t^jv^vwt 3-(w^/9 

)V)-fxi \f;VT % l/KttZ-XRfc&ft^tc ftbtiliM&Mto&x-fi J—>\> (20 
mL) i 9 U ft&qi 9 0 (197 mg, 0.558 mmol) &• £ LT» 

36%T?#fc, 

iH NMR (8 ppm, DMSO-de): 8.27 (t, J=6.6 Hz, 1H), 7.80-7.90 (m, 3H), 7.63 (s, 
1H), 7.47 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.17 (s, 1H), 6.89 (s, 1H), 6.71 (dd, 
J=3.3 Hz, 2.0 Hz, 1H), 4.03 (t, J=7.0 Hz, 2H), 3.32 (dt, J=6.6 Hz, 6.6 Hz, 2H), 
2.01 (tt, J=7.0 Hz, 6.6 Hz, 2H). 
Mass (m/z): 353 (M + +l). 

IR (KBr, cm' 1 ): 1662, 1657, 1649, 1616, 1566, 1531, 1508, 1223. 
5c*##f : Ci6Hi 6 N 8 O 2 -0.8H2O t L-T 

HSIW : C 52.49%, H 4.92%, N 30.49% 

fHHtt : C 52.40%, H 4.84%, N 30.55% 
■U& : 198.5 - 198.8^ 
Hjfe^J 9 1 

5-T 5 J -2<2-y P ^)[1,2,4] M)7yp [l,5-c] f y 5 v>>--7-#/M?>$P<^ V* 
7 5 K tffr£*9 1) 

VfcftjtTKfc&fTofc,, #bnfca^»5r^^y-^ (13 mL) J:«9^b b h 
Ls -fbg* 9 1 (364 mg, 1.08 mmol) & & &jM LTUX^ 66%-C#fc 0 
!H NMR (5 ppm, DMSO-ds): 8.71 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.7 Hzi 1H), 7.49 (s, 1H), 7.30-7.40 (m, 5H), 7.25 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.52 (d, J=6.3 Hz, 2H). 
Mass (m/z): 335 (M + +l). 

IR (KBr, cm 1 ): 1645, 1606, 1560, 1539, 1417, 1221, 761, 746. 
TtMftm : Ci7Hi4N 6 O 2 -0.lH 2 O t UT 

: C 60.82%, H 4.22%, N 25.21% 
H-^fi : C 60.74%, H 4.26%, N 25.00% 
IK£ : 224.9 - 225.1*0 

mi&M 9 2 

5-T 5 y-2-(2-7 V /W)[l,2,4] h V Tyn[l,5-c]t o y 5 &>-7'#A'tf*'M3-(2-* 

*y t°u y ^y-i-^/i/J/D tVklr 5 K (fba^fc 9 2) 
njyaj 7 7 1 mm*Jj&x\ n-t±^^^>^t s: i-(3-t ^ j 

tW)-2-t°ny Kl'fcftjStTRfcfcfTofc. ^hfhtdmMm^:^ J - ^ (10 
mL) iDSielU ^9 2 (409 mg, 1.11 mmol) * SfilSft t LTlRaps 
54%-e#fc 0 

iH NMR (8 ppm, DMSO-de): 8.38 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.96 (d, 

J=1.6 Hz, 1H), 7.47 (s, 1H), 7.25 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 

1H), 3.20-3.40 (m, 6H), 2.24 (t, J=8.3 Hz, 2H), 1.93 (m, 2H), 1.73 (m, 2H). 
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Mass (m/z): 369 (M + +l). 

IR (KBr, cm 1 ): 1668, 1650, 1608, 1539, 1511, 1417, 744. 
5n*#*r : C17H19N7O3 t LX 

: C 55.22%, H 5.28%, N 26.68% 
W-JHfc : C 55.28%, H 5. 18%, N 26.54% 
Hfe£ : 181.5 • 182.2^ 
MMW 9 3 

5-T ^ J -2-(2-7 y A-)[l,2,4] h !J TVu [1,5-c] t? JJ 5 ^-7-#/M?^V* 
^fi/;MW5 K (fb£*9 3) 

)\>* ^-jvt % y\z.ttz.xRm%ftotz 0 mhfiitm&jim&^? / (6 mD 

i V) U fb£ft 9 3 (194 mg, 0.571 mmol) & t UTJ&^ 35% 

iH NMR (8 ppm, DMSO-de): 8.24 (t, J=6.2 Hz, 1H), 8.18 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.45 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.18 (dd, J=6.6 Hz, 6.2 Hz, 2H), 1.40-1.80 (m, 6H), 1.05-1.30 (m, 3H), 
0.80-1.00 (m, 2H). 
Mass (m/z): 341 (M + +l). 

IR (KBr, cm 1 ): 1664, 1641, 1602, 1538, 1510, 1321. 
jumftffi : C17H30N6O2 t LX 

MMife : C 59.92%, H 6.04%, N 24.64% 

fHt«[ : C 59.99%, H 5.92%, N 24.69% 
: 273.5 - 274.0 £ C 

nmi 9 4 

5-r^y-2-(2-7y^)[i,2,4]h yrytn[i,5-c]t o y ^^^-7-^7^^(1,2,3,4- 
r>7t Kn>r y *)t 5 k 9 4 ) 

H»J7 7i:^i^MV\ N-7tf;wxfi/yi;7 5 v£ 1,2,3,4-r h 

(12 mL) i t> U fls-frfc 9 4 (404 mg, 1.12 mmol) & &£J£A t LX 

M 55%T*#fc 0 

»H NMR (8 ppm, DMSO-de): 8.20 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.00-7. 25 
Cm, 6H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 4.77 (s, 1.2H), 4.63 (s, 0. 8H), 
3.80-3.90 (m, 0.8H), 3.60-3.70 (m, 1.2H), 2.85-2.88 (m, 2H). 
Mass (m/z): 360 (M + ). 

HI (KBr, cm 1 ): 1653, 1646, 1633, 1506, 1456, 1221. 
jtmftffi : Ci 9 H 16 N602 • 0.3 H 2 0 t LX 
: C 62.35%, H 4.27%, N 23.17% 
• H-JHit : C 62.39%, H 4.57%, N 22.98% 
Bb& : 203.0 - 203.2^ 
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mmm9 5 

5-7 5 / -2-(2-7 V /V)[l,2,4] h D 7 /c[l,5-c] t° y ^ ^>-7-#/M? V^[4-(2-t< 
^aifvV) t°-<7 v>=;V]7 ^ K (4k&V>> 9 5 ) 

HJ!$I7 7<b^^fe^V\ N^ir^vW^V^v^^fc 4-(2-^ h=¥ 

mL) X <9 S^b s b U 9 5 (325 mg, 0.875 mmol) * t LXW 

43%t?#fc 0 

iH NMR (5 ppm, DMSOde): 8.19 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.23 (d, 

J=3.3 Hz, 1H), 7.02 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.61 (m, 2H), 

3.30-3.50 (m, 4H), 3.23 (s, 3H), 2.40-2.60 (m, 6H). 

Mass (m/z): 371 (M + +l), 326. 

IR (KBr, cm-i): 1654, 1606, 1479, 1467, 1421, 1330. 

jmftffi : C17H21N7O3 t LT 

mmi$. : C 54.75%, H 5.92%, N 26.28% 

ffM : C 54.98%, H 5.70%, N 26.40% 
It^ : 211.8-212.0'C 
MMM 9 6 

5-7^ y-2-(2-7 !J/V)[1,2,4] h V 7yo[l,5-c]t: o y 5i?y-7-*;^y^(4-^^ p 
•fn^;V^^-;V)\f^y-J^;VT^ K «b^9 6) 

HS£#J7 7-C*#kft5 5-7$y-2-(2-7y/v)[l,2,4]hyTyp[l,5-c]t°y 
^-7-*/^^ (500 mg, 2.04 mmol) £r DMF (50 mL) Kl&tfPU 4-v^n 
r/nfcVM^vvt 0 ^^ (429 mg, 3.06 mmol) s l-o:fvi-»3-[3-(v^ ^7 
5 /)7°n tVW]^/^^ ^ K • l&g&fc (782 mg, 4.08 mmol) *3j;tf 1-fc Ko 
*v"<^/ h y 7/-M312 mg, 2.04 mmol) ^Mx.,MWlX 12 tifmmt Ltz 0 
KJfcifcfcTHF (30 mL) % ft* u U KVi?y {3.0 g, BtfnV KVS^fifcfctt 
[x h 7^ Ko l/^-X (Tetrahedron Letters) .37^,40 ^§\7193 H (1996 
¥)] IB*©^fe-Cl83gLfc} *5«fctW t^t^v?y^y (7/WKy s^tfc 
SL 3.0 g) SriD*., $ felcaaiT? 12 f$HW#Lfc 0 ®E&#a>b W^&ttflJL, 
ttJRSrftJBLfc. #b^LfcaS^^/-^ (10 mL) £ DMF (10 mL) £>M 
J: 5 U ffr&4& 9 6 (420 mg, 1.14 mmol) *r6fi£it £ LTIK^ 

56%"C#fc e 

iH NMR (8 ppm, DMSOde): 8.18 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.50 3.65 (m, 2H), 
3.40-3.45 (m, 2H), 2.40-2.50 (m, 4H), 2.21 (d, J=6.6 Hz, 2H), 0.83 (m, 1H), 
0.43-0.49 (m, 2H), 0.06-0.08 (m, 2H). 
Mass (m/z): 368 (M + +l). 

m (KBr, cm 1 ): 1656, 1641, 1633, 1616, 1610, 1558, 1003. 

ybmfttif : Ci8H 2 iN 7 0 2 ■ 0.4 H2O t LX 

M$m : C 57.56%, H 5.95%, N 26.59% 
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W-JMt : C 57.71%, H 5.87%, N 26.17% 
K£ : 299.2 ■ 299.8^ 
I»J9 7 

5-7 5 / -7-[l-(2,2,2- 1> ^/^nif^-l^^-r h y t Kolf ^^y-H 
/V]- 2-(2-7 y »[l,2,4] h y 7Vn[l,5-c]t: o y 5 5?V 9 7) 

^I»J7 3 4:PI*3a;^Sfe«rfflV\ 2-7 h^-l-l/n*^^* h y 

2,2,2- h y ^/W^-Ta^/^^X/W^X.TKi^^ofCo #b 
ftfcMEfcS' y * (^ffl^ : i ^ * y - 

«Lt WfeHfcefeHftS:^/^ (llmL) b**S 
-JU (3mL) ©»£jgflU0?f*gftU 9 7 (300 mg, 0.824 mmol) & 

m NMR (5 ppm, DMSO-de): 7.93 (d, J=1.0 Hz, 1H), 7.83 (brs, 2H), 7.18 (d, 
J=3.3 Hz, 1H), 6.94 (s, 1H), 6.86 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.0 Hz, 1H), 
3.20-3.43 (m, 6H), 2.80-2.95 (m, 2H). 
Mass (m/z): 365 (M + +l). 

TR (KBr, cm 1 ): 1664, 1598, 1551, 1512, 1429, 1331, 1272, 1145. 
jnmftffi : CieHisNeFsO £ LT 

HgfJfC : C 52.67%, H 4.15%, N 22.92% 

3HWtt : C 52.75%, H 4.15%, N 23.07% 
jR& : 247.5 - 248.2^ 
JUfetfiJ 9 8 

5-T 5 7 -2-(2-7 y /1")[1,2,4] HJ7/d [l,5-c] t° y 5 5? ^-7-^/V^ l^P^f-fisT 
$ K (ft#»9 8) 

^x.TRf&^rfrofc 0 #bfrfc&£/&fe£^/~^ (3mL) J;9WBf*U 

fc<£4& 9 8 (193 mg, 0.709 mmol) £ &#JSb b h t LTlDt^ 50%T*#fc o 

iH NMR (8 ppm, DMSO-de): 8.27 (t, J=6.0 Hz, 1H), 8.15 (brs, 2H), 7.95 (d, 

J=1.0 Hz, 1H), 7.46 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.0 Hz, 

1H), 3.34 (m, 2H), 1.15 (t, J=7.0 Hz, 3H). 

Mass (m/z): 273 CM++1). 

Ht (KBr, cm 1 ): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
TtmftVi : Ci2Hi2N 6 O 2 -0.2H2O t LX 

MMit : C 52.36%, H 4.55%, N 30.19% 

W-JMfr : C 52.25%, H 4.53%, N 30.46% 
: 178.5 - 178.9°C 

mmw 9 9 

5-T 5/-2-(2-7!J^)[l,2,4] M)7/o [l,5-c] fc° y 5 v 5 V-7-#^^KN-^V 
v^v-N-^/^T 5 K (tt&to 9 9 ) 
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(Dm-smmt r> u it&to 9 9 (195 mg, 0.539 mmoi) t l 

tJRJ(s 22%*C#fc. 

iH NMR (8ppm, DMSO-cU, 100*0: 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.22-7.40 (m, 5H), 7.17 (dd, J=0.9 Hz, 3.4 Hz, 1H), 7.02 (s, 1H), 6.67 (dd, 
J=3.4 Hz, 1.8 Hz, 1H), 4.63 (s, 2H), 3.34 (q, J=7.0 Hz, 2H), 1.08 (t, J=7.0 Hz, 
3H). 

Mtfaffl ioo 

5-T 5 J -2-(2-y y /^)[1,2,4] h V 7'/ n [l,5-c] t° V 5 itls-l-XA'tf ySKN"< V 
v ? /l^-N--Y y y n tVu)T 5 K tffr&ft 10 0) 

7^i4^fe$iV\ N-T-fe^vl^^W^T^fc N-^y^n 

=^/U©»fr««tJ;OWe*U ffrfrfcl 0 0 (150 mg, 0.466 mmol) 

Ut«l* 19%T'#fc 0 
J H NMR (8 ppm, DMSOde, 100°C): 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.18-7.37 (m, 5H), 7.16 (dd, J=0.9 Hz, 3.4 Hz, 1H), 6.99 (s, 1H), 6.68 (dd, 
J=3.4 Hz, 1.8 Hz, 1H), 4.60 (s, 2H), 4.21 (brs, 1H), 1.13 (d, J=6.6 Hz, 6H). 

mmm 101 

5-T 5 / -2-(2-y V /W)[l,2,4] h V Ty n [1,5-c] t? U 5 i?^-7-*/VsJ?VilIK-(2-7 
U >V* ^)-N-p< 5 K 10 1) 

H1&0iJ7 7£l^8fc;£ifc&/Bv\ N-7tf/nfu^^fc Wtfjvy 

^©a^#HEJ:9IIIS*U fb^l 0 1 (199 mg, 0.744 mmol) &fcfi*SiJ&i: 
L-C«61%-C-#fc 0 

iH NMR (8 ppm, DMSOds, 100°C): 7.85 (d, J=1.7 Hz, 1H), 7.17 (d, J=3.4 Hz, 
1H), 7.01 (s, IH), 6.68 (dd, J=3.4Hz, 1.7 Hz, IH), 6.39 (s, IH), 6.35 (brs, IH), 
4.64 (s, 2H), 2.95 (s, 3H). 

MMm 102 

5-T5 y-2-(2-7 y^)[i,2,4] h v ryn[i,5-c]b°y ^ 
;v-N-(4- 1° y i^/vy 7$ K tffr£4& 102) 
HitM7 7 fc|i!I*Jte*ifeS:ffiV\ N-7tf/vxf i/y^7 ? ySr N-xf /H- 

.SH»*^©»^lftKJ;^H*S*U fb^flftl 0 2 (332 mg, 0.941 mmol) 

t LtW 48%TWc 0 
*H NMR (8 ppm, DMSO-de, 80t:): 8.55 (brs, IH), 8.49 (d, J=4.5 Hz, IH), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 7.78 (d, J=7.5 Hz, IH), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, IH), 7.19 (d, J=3.4 Hz, IH), 7.10 (s, IH), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
IH), 4.74 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 

mm 103 
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5-7 5;-2-(2-7!)^)[l,2,4] h V 7y*n[l,5-c]t: o y 5 v^-7-#/l'#V^[N-(2-v' 
T J ^5vk)-N-(3- fc° V $ K 10 3) 

•$mm7 7 tmwitt&*m\ K-r^jv^vvvr 3-(3-t°y^ 
; -;^t mwn^/wm^mz v s^i. u 103 (274 mg, 0.699 

mmol) £ 6 6l£lr £ LT » 29%Tiifc 0 

m NMR (6 ppm, DMSO-de, 80°C): 8.57 (brs, 1H), 8.49 (d, J=4.5 Hz, 1H), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 7.78 (d, J=7.5 Hz, 1H), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, 1H), 7.19 (d, J=3.4 Hz, 1H), 7.10 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 4.75 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 
HJS^J 10 4 

5-7 ^/-2-(2-7i;/V)[l,2,4] hV TyD[l,5-c]t°y ^ v^^-^V^^lN-T*^ 
;k-N-(2- fc° y fvV)]7 5; F tfb«&4fe 10 4) 

>? U 1 0 4 (329 mg, 0.976 mmol) 

&A£ LTliX^80%-t*#fc„ 

iH NMR (8 ppm, DMSO-de, 8CC): 8.52 (brs, 1H), 7.92 (brs, 2H), 7.87 (brs, 
1H), 7.76 (brs, 1H), 7.35 (d, J=7.9 Hz, 1H), 7.23-7.30 (m, 1H), 7.17 (brs, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.72 (s, 2H), 3.00 (s, 3H). 

mm*} 105 

5-7 5 /-2-(2-!7 ]) /U)[l,2,4] h ]) 7/n[l,5-c] t? V ^ i^-7-#/V#V^DSM f- 
/V-N-(3- 1° y ?VU)]7 ^ K (ft^* 10 5) 

k°y v^M ?vV7 5 l/MX?LXfrJ&Zftitc 0 tJ—ivk 
mk^^<om&fem& 9 Sit* U ffrfrfc 1 0 5 (201 mg, 0.598 mmol) * & 
&HA £ UTJR* 31%T'#fc 0 

iH NMR (8 ppm, DMSO-de, 80*0: 8.54 (brs, 1H), 8.49 (brs, 1H), 7.92 (brs, 
2H), 7.87 (d, J=1.7 Hz, 1H), 7.76 (d, J=6.6 Hz, 1H), 7.37 (brs, 1H), 7.18 (d, 
J=3.3 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.66 (s, 2H), 2.93 
(s, 3H). 
IIW 10 6 

5-7 ^ /-2-(2-7 y ^)[l,2,4] h y 7/p[l,5-c]fc e y ^ v?>-7-*/^^IK-^ 

/v-n-(4- tr y ?vu)]7 ^ k ttbfr* 106) 

mt^^<om^fm^*>W^AU Uil 0 6 (374 mg, 1.11 mmol) 

iH NMR (8 ppm, DMSO-de, 80°C): 8.53 fors, 2H), 7.92 (brs, 2H), 7.87 (brs, 
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1H), 7.31 (d, J=5.0 Hz, 2H), 7.17 (brs, 1H), 7.09 (s, 1H), 6.69 (brs, 1H), 4.66 (s, 
2H), 2.95 (s, 3H). 

mum 107 

5-7^-2-(2-7!)^)[l,2,4] h V TV n[l,5-c]fc°y ^ v^-^/i^V^lN-d^- 

^yyvtty— /^-5-^^^/v)-n-^^]T5: K • n&mm. (it&Vo l o 7) 

-4-(l,2-^^^>^^^)^V^T$^f^xT^jS^fTofc 0 #fetl/cm^ 

/Kafi^AE «fc "5 ff&g U 1 0 7 (442 mg, 1.02 mmol) £ t 

»H NMR (8 ppm, DMSOcU, 80^): 7.90 (brs, 2H), 7.89 (d, J=1.8 Hz, 1H), 7.20 
(d, J=3.3 Hz, 1H), 7.07 (s, 1H), 6.75-6.78 (m, 3H), 6.71 (dd, J=3.3 Hz, 1.8 Hz, 
1H), 6.00 (s, 2H),4.54(s, 2H). 
Hffitil 10 8 

5-7 5 7 -2-(2-7 U /V)[l,2,4] h y T i/n [1,5-c] fc° V 5; v>:/-7-#^V^[N-(4-y 

h^y^N^f^iT? k • immm. wb-a^i o 8) 

ff&iHU flS-^1 0 8 (381 mg, 0.915 mmol) fSr6fe^i UOfc^ 75%t? 

»H NMR (6 ppm, DMSOds, 80t:): 7.90 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.25 
(d, J=7.7 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.91 (dd, J=7.7 Hz, 2H), 
6.69 (dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.54 (s, 2H), 3.75 (s, 3H). 

mam 1 o 9 

5-7 5 y -2-(2-7 y /l^)[l,2,4] h y 7 y n [l,5-c] t° y 5 ^-7-#/l^V^[N-(3-y 
b^v-^^v ? /V)-N-^^/V]7^ K ■ lttfttt Wfrg-fel 0 9) 
H»J7 7 fcHTOM:2rife«rJBv\ N-7tf;nf i/y^r ? v&r N-y 5vi~3- 

ffifeiftU flS£#Jl 0 9 (292 mg, 0.708 mmol) LtlK$58%T* 

m NMR (8 ppm, DMSOde, 80°C): 7.89 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 
7.22-7.30 (m, 1H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.75-6.95 (m, 3H), 6.68 
(dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.60 (s, 2H), 3.76 (s, 3H). 
»J 110 

5-7 5 /-2-(2-7 y^)[l,2,4] h y 7yn[l,5-c]t°y 5 i?>-7-Z)/l'tfym[N-(2-* 

h^yovM-M'*?- Mrs k • iwm. (it&mi 1 o) 

^1&$J7 7 £ffMW:;frifc$rfl!v\ NTt^xf l/VS?75^ N-y^-2- 
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'n&MiU ti&fal 1 0 (233 mg, 0.561 mmol) Z&$Mgkb LtW46%T' 

m NMR (8 ppm, DMSO-de, 100°C): 7.85 (d, J=1.8 Hz, 1H), 7.79 (brs, 2H), 
7.20-7.30 (m, 2H), 7.17 (d, J=3.5 Hz, 1H), 6.90-7.03 (m, 2H), 6.68 (dd, J=3.5 
Hz, J=1.8 Hz, 1H), 4.62 (s, 2H), 3.76 (s, 3H), 2.91 (s, 3H). 

mmm m 

5-rs: y-2-(2-^y^)[i,2,4] h yr/pW^y $^-7-*^#^iMK-^^ 
7 k-N-(2-=3r y y /u* ^ K ■ i (fls-s-* 111) 

H*U'f&fr*l 1 1 (407 mg, 1.02 mmol) Sr^&MiH £: LTl|3I^61%T*#fCo 
iH NME (8 ppm, DMSO-de, 80t): 8.54 (brs, 1H), 8.08 (brs, 3H), 7.87 (brs, 
2H), 7.65 (brs, 3H), 7.14 (brs, 2H), 6.68 (brs, 1H), 5.02 (s, 2H), 3.10 (brs, 3H). 
Hftfcl 112 

5-T $y-2-(2-7 JJ /U)[l,2,4] h !)7 N /o [l,5-c] t° U 5! v?^-7-*/^^»[N-^ + 
/V-N-(3-^r/ y/MfvV)]TS K • l&fttt (fls£4&l 1 2) 

(647 mg, 1.75 mmol) VXl&m 84%"T?#fc 0 

iH NMR (8 ppm, DMSO-de, 80^): 9.07 (s, 1H), 8.65 (s, 1H), 8.16-8.24 (m, 2H), 
7.92 (t, J=7.0 Hz, 1H), 7.88 (d, J=1.7 Hz, 1H), 7.76 (t, J=7.0 Hz, 1H), 7.18 (d, 
J=3.5 Hz, 1H), 7.16 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.7 Hz, 1H), 4.91 (s, 2H), 3.02 
(s, 3H). 

n3 

5-T 5 / -2-(2-7 y A-)[l,2,4] hVT^n [l,5-c] f U ^ i?*-7-*/Utf ^[N-p? ?■ 
/u-N-(4-^/ y/M5vv)]7 5: K Mb^l 1 3) 

mm^/wM-frmm z r> busa u 1 3 (276 mg, 0.592 mmoi) 

iH NMR (8 ppm, DMSO-de, 80*0: 8.89 (d, J=4.4 Hz, 1H), 8.21 (brs, 1H), 8.04 
(brs, IH), 7.92 (s, 2H), 7.78 (brs, IH), 7.66 (brs, IH), 7.45(d, J=4.4 Hz, IH), 
7.17 (brs, IH), 7.12 (brs, IH), 6.68 (brs, IH), 5.20 (s, 3H), 3.02 (s, 3H). 
UlitfiJ 114 

5-t ^ y-2-(2-7 y /v)[i,2,4] h y Ty n[i,5-c]t°y ^ *?-y-i-u Astfi/mn-j y 
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fu tVl^-N-(3- tT V 9 Jfl>* 5vv)]7 5 K M&m 114) 

-/l^igHft3:^©jft^«||J; 19 ftffiih U tt&m 1 1 4 (376 mg, 1.00 mmol) 
£ £ U-CJR* 49%T*#^ 0 

iH NMR (8 ppm, DMSOds, 80°C): 8.57 (s, 1H), 8".42 (d, J=3.8 Hz, 1H), 7.93 (s, 
2H), 7.87 (bra, 1H), 7.31 (dd, J=7.6 Hz, 3.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.8 Hz, 1H), 4.62 (s, 2H), 4.15 (brs, 1H), 1.14 
(d, J=6.6 Hz, 6H). 

mm* 1 1 5 

5-r 5 j -2<2-y y /v-)[i,2,4] hvry'u [1,5-c] tr y 5 ^v-7-*^^ife[N-^ 

;V-N-(l-^^-/Vfn-/W-3-^7l^p<^)]T^ K 1 5) 

B»^^J;9?ttl*U 1 5 (411 mg, 1.17 mmol) SrBfefcAfc L 

T W 55%-e#fc D 

iH NMR (6 ppm, DMSO-ds, 80^): 7.91 (s, 2H), 7.88 (d, J=l.l Hz, 1H), 7.18 (d, 
J=3.5 Hz, IH), 7.02 (s, IH), 6.69 (dd, J=3.5 Hz, 1.1 Hz, 1H), 6.68 (brs, 1H), 
6.04 (brs, IH), 5.93 (dd, J=3.1 Hz, 2.9 Hz, IH), 4.63 (s, 2H), 3.57 (s, 3H), 2.84 
(s, 3H). 
H»l! 116 

5-7 5 /-2-(2-7 y^)[l,2,4] h U 7 y* n [1,5-c] tf y ^ S?^-7-*^^tt[N->f V 
7 P nfc 0 ^-N-(l-^^t , n-/l'-3-r^p«^)]7^ K Mfrg-fcU 1 6) 

*J«*SrBHfc=^J; "9 U fl2^«J 1 1 6 (565 mg, 1.50 mmol) £6£ 

IS* £ 72%-C#fc 0 

iH NMR (8 ppm, DMSOde, 80^): 7.89 (s, 2H), 7.87 (d, J=l.l Hz, IH), 7.17 (d, 
J=3.5 Hz, IH), 6.95 (s, IH), 6.69 (dd, J=3.5 Hz, 1.1 Hz, IH), 6.59 (dd, J=2.9 
Hz, 1.7 Hz, IH), 5.98 (dd, J=3.1 Hz, 1.7 Hz, IH), 5.88 (dd, J=3.1 Hz, 2.9 Hz, 
IH), 4.58 (s, 2H), 4.10 (brs, IH), 3.56 (s, 3H), 1.11 (d, J=6.6 Hz, 6H). 

mmw 117 

5-7 5:/-2-(2-7y/U)[l,2,4] h V 7 V u [l,5-c] fc° V ^^^^^(N^f 
/V-N-7oi=^)7^ K Offc^fcl 1 7) 

117 (131 mg, 0.354 mmol) £ 6&&hi i: ltlR$ 29%-C#fc 0 

m NMR (8 ppm, DMSO-dc, 80°C): 7.85 (d, J=1.7 Hz, IH), 7.75 (brs, 2H), 

7.15-7.33 (m, 5H), 7.13 (d, J=3.3 Hz, IH), 6.90 (s, IH), 6.66 (dd, J=3.4 Hz, 1.7 
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Hz, 1H), 4.54 (s, 2H). 

mmn 1 8 

5-T ^ / -2<2-y V ^)[1,2,4] h V T s /n [l,5-c] fc° !) 5 ^-7-#/l^>^[N-(6-^ 
nat°!J^>-3-r/V)-N-^f-^]T5 K (ft-frtfcl 1 8) 

^ n p t°y v?y-3->f /^T ^ ^(^X-T^^fTofCo #6>^ifcte^lr^ * 7 
-^^^^f-/^^«<J: 0 SSfefi 1 1 8.(117 mg, 0.319 mmol) 

%&&&&k 14%T*#fc„ 

*H NMR (8 ppm, DMSOcU, 80V): 8.32 (d, J=2.8 Hz, 1H), 7.87 (d, J=1.7 Hz, 
1H), 7.80 (brs, 2H), 7.79 (dd, J=8.6 Hz, J=2.8 Hz, 1H), 7.43 (d, J=8.6 Hz, 1H), 
7.16 (d, J=3.5 Hz, 1H), 7.10 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.7 Hz, 1H), 3.39 (s, 
3H). 

mm H9 

5-T 5 y-2-(2-y y/V-)[l,2,4] b V 7yp[l ( 5-c]f!) $ }V7!r^m®<2-7 

/i^n^i^-N-^/klT 5: k • iffim (ik-frMi 1 9) 

& b hU fls£*Jl 1 9 (134 mg, 0.329 mmol) %&&M&t LX.lR^ 27% X' 

*H NMR (8 ppm, DMSOds, 80^): 7.95 (brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 
7.26-7.45 (m, 2H), 7.10-7.25 (m, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.69 
(dd, J=3.5 Hz, 1.8 Hz, 1H), 4.71 (s, 2H), 4.32 (s, 3H). 
H«J 12 0 

5-T 5: / -2-(2-7 ;v)[l,2,4] h V 7/ *[l,5-c] t° J> ? v^-7-;2;/l^Vi£[N-(3-:7 
/Ktn-<^^)-N-;*^]7^ K ■ lUfflfttlC «b^*l 2 0) 
H»J7 7 i:l^«l^fe^V\ N-T-fc^vV^Vi^T^S: N-^fvV-3- 

f¥*£i. U fb£^> 1 2 0 (77 mg, 0.195 mmol) £ 6 £JtiS <t LTIK* 16%T*# 

iH NMR (8 ppm, DMSOde, 80°C): 7.90 (brs, 2H), 7.87 (d, J=1.7 Hz, 1H), 
7.28-7.48 (m, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.07 (s, IB), 7.00-7.23 (m, 2H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, 1H), 4.65 (s, 2H), 3.99 (s, 3H). 
£%0S 12 1 

5-T $ / -2-(2-7 y ;v)[l,2,4] b V T^n[l,5-c]t°y $ V'V-l-io /l^V^[N-(4- T 
/ktf P*0"i?*)-N-p« ^]T U'-l tf b£* 12 1) 
HWJ 7 7 fcH*fc:£«fe«:JflV\ N-Tir^vv^W^T $ ^£ N-t< 
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Hj^iTb U 12 1 (127 mg, 0.329 mmol) £ t tTJR^ 27%-? 

iH NMR (8 ppm, DMSO-de, 80^): 7.91 (brs, 2H), 7.88 (d, J=1.7 Hz, 1H), 
7.30-7.44 (m, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.08-7.23 (m, 2H), 7.06 (s, IH), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, IH), 5.30 (s, 3H), 4.60 (s, 2H). 

mi&&\ 122 

5-T ^ / -2-(2- 7 y A-)[l,2,4] MJl^n [1,5-c] t° V ^ i?^-l-JjjUtfymN<2-? 
n n^ysW-N-* fvv]7 § K • 1 tfcSfc& (ftl-S* 12 2) 

mmm 77 1 N-7i?^^ ^ y% n-^ ^-2- 

Ji&ifl U -fb-^tt 1 2 2 (91 mg, 0.220 mmol) £ £ LTifc^ 18%-C#fc„ 

iH NMR (8 ppm, DMSO-de, 80t:): 7.93 (brs, 2H), 7.88 (d, J=1.7 Hz, IH), 
7.28-7.53 (m, 4H), 7.18 (d, J=3.3 Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.3 Hz, 1.7 
Hz, IH), 4.75 (s, 2H), 3.79 (s, 3H). , 

mmm 123 

5-7 0-2-(2-7y^)[l ( 2,4] h y 7yn[l,5-c]t°y 5; v^-7-#^#V^[N-(4-^ 
no^;V)-N-/f/V]7^ K • lilt Wfc£4fcl 2 3) 

7 7 i: |WI$l&7?&£ffiV\ N-7tf/Hfl'y^7 $ ^-4- 

g^^AM^P^ flrfctl L7c|£J,£ 2-:/p /V ->W £ <9 U fls64*l 2 3 

(144 mg, 0.342 mmol) & 6 &&A UT1» 28%T?#7c 0 
!H NMR (8 ppm, DMSO-ds, 80°C): 7.90 (brs, 2H), 7.87 (dd, J=1.8 Hz, J=0.8 Hz, 
IH), 7.33-7.48 (m, 4H), 7.18 (dd, J=3.3 Hz, J=0.8 Hz, IH), 7.06 (s, IH), 6.68 
(dd, J=3.3 Hz, 1.8 Hz, IH), 4.61 (s, 2H), 4.47 (s, 3H). 

mmm 124 

5-7^-2-(2-7!)^)[l,2,4] T 9 n [1,5-c] M V ^ T 
;V-N-(6-^ V *Jy-2-4A'* ^M]T ^ K (ffr£4fe'l 2 4) 

Hii^J 7 7 I \ N-T-fe^/^^V^T 5 V* N-^ ^-6- 

y fvvf y ^^-2-Y^y ?vw7 5 xtfttTaS^ot &hftltWc&Mal£ 
ffl®p.*f->\, X V W&m U 12 4 (277 mg, 0.832 mmol) & b 

64%"C#fc 0 

iH NMR (8 ppm, DMSO-ds, 80°C): 7.82-7.96 (m, 3H), 7.56-7.70 (m, IH), 
7.05-7.20 (m, 3H), 7.04 (s, IH), 6.64-6.71 (m, IH), 4.66 (s, 2H), 2.98 (s, 3H), 
2.48 <s, 3H). 
HJfctf"! 12 5 

5-t 5: y-2-(2-7 y /v)[i,2,4] f y ry* a [1,5-c] try $ v^-7-#/^>I£[n-^ y 

7"n fcVw-N-(4- tT y v>/M ^)]T ^ K (flS*# 12 5) 

-129- 



WO 2004/029056 



PCT/JP2003/012158 



~-,Utmm^?-fr<Dm&®M£ B S*SiB Ute£t> 1 2 5 (174 mg, 0.458 mmol) 
£'6feNfl. LTW 25%T?#fc. 

iH NMR (8 ppm, DMSO-de, 80°C): 8.50 (d, J=5.4 Hz, 2H), 7.93 (brs, 1H), 7.88 
(d, J=1.8 Hz, 1H), 7.34 (d, J=5.4 Hz, 2H), 7.18 (d, J=3.1 Hz, 1H), 7.07 (s, 1H), 
6.70 (dd, J=3.1 Hz, 1.8 Hz, 1H), 4.61 (s, 2H), 4.19 Obrs, 1H), 1.13 (d, J=6.6 Hz, 
1H). 

mt&W 12 6 

5-T5/-2-(2-7 JJ /V)[l,2,4] h U TV b[1,5-c] f U ^ *?V-T*/l'tf>'fflN-<2l-* 
h dr^^)-N-(3- fc° y 5vl/)]T ^ K (ft^fe 12 6) 

mm\7 7 tmmtejj&z%i<\ n-t*^^^^t§ n-(2-^ 

gj-g^fvl' ± 0 U flrfM* 12 6 (318 mg, 0.816 mmol) £ i: L 

tW 41%T-^fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 8.55 (brs, 1H), 8.46 (d, J=3.3 Hz, 1H), 7.93 
(brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.75 (d, J=7.9 Hz, 1H), 7.31 (dd, J=7.9 Hz, 
3.3 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.73 (s, 2H), 3.51 (s, 3H), 3.18 (brs, 2H), 3.06 (brs, 2H). 
1 2 7 

5-T 5 / -2-(2-7 y ^)[1,2,4] h !> T^P[l,5-c]lf y 3; v?^-7-^7^^[N-^^ 

/v-n-(3- t? y 7vw)]r s: K Offc-S* 127) 

f y Vivt^ivy % ^^^raStrfTofCo #bftfc©£$^£^ 9 J —fish 
Sltt^/l<0fe&18&U >9 SHiPb U {fc&ft 12 7 (312 mg, 0.465 mmol) £6 

i LT» 28%Tiifc 0 
iH NMR (8 ppm, DMSO-de, 80*0): 8.55 (brs, 1H), 8.48 (d, J=4.6 Hz, 1H), 7.91 
(brs, 1H), 7.87 (d, J=1.6 Hz, 1H), 7.77 (d, J=7.7 Hz, 1H), 7.35 (dd, J=7.7 Hz, 
4.6 Hz, 1H), 7.18 (d, J=3.5 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.6 Hz, 
1H), 4.66 (s, 2H), 3.36 (q, J=7.1 Hz, 2H), 1.09 (t, J=7.1 Hz, 3H). 

g&m 128 

5-T5y-2-(2-^y/V)[l,2,4] h y T/ n[l,5-c]fy ^W-l-Ufrtf^fflH-fy* 
a b tr y ^y-3-Y /V* ^)-N-y ^ K 12 8) 

^ b o try v^-3-^/M 5 y\zftx.XBti&&ffoit„ #bix^tt^ttSr 

^ ^ y -/Vt |Hfta:^/l/©a^»iSE i 5 U ffc^fe 1 2 8 (159 mg, 0.416 

mmol) LTJlX^ 20%T'#fcc 

iH NMR (8 ppm, DMSO-de, 80*0: 8.34 (brs, 1H), 7.91 (brs, 2H), 7.88 (d, J=1.7 

Hz, IH), 7.84 (brs, IH), 7.46 (dd, J=7.5 Hz, 4.8 Hz, IH), 7.01 (brs, IH), 6.69 
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(dd, J=3.3 Hz, 1.7 Hz, 1H), 4.74 (s, 2H), 3.00 (s, 3H). 

nifom 1 2 9 

5-7?;-2-(2-7!J^)[l,2,4] h 3 7Vn[\$-c\\?y % ^^-7-^/^V^[N-^f- 
/HN-(2-^ n p t° y )V* f-;v)\7 5 K (4k&%> 12 9) 

? p p fc°y v?^-3-f /Utf-frT $ yteftz.XRfo$:ft'3tc 0 ?fb;ft^c 

* / 9 S&fti U ft^4fc 1 2 9 (250 mg, 0.636 

mmol) ^feSliLtlK$30%tHfc o 

iH NMR (8 ppm, DMSO-de, 80°C): 8.33 (brs, 1H), 7.93 (brs, 2H), 7.88 (d, J=1.7 
Hz, 1H), 7.83 (brs, 1H), 7.44 (dd, J=7.5 Hz, 4.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.72 (s, 2H), 3.42 (q, J=7.0 Hz, 
2H), 1.12 (t, J=7.0Hz,3H). 

mm 130 

5-7 5! / -2-(2-7 V /V)[l,2,4] V V T"/& [1,5 c] fc° JJ 5 i?y-7-*^yi[N^ f- 
;V-N-(6-y^t°y v>y-3-^^^^)]7 5 K Mfr&Wl 3 0) 

mi&M7 7i^i^MV\ N-Tir^/K^V^T^ ^£ N-(6-^/k 
try i^>-3-Y;M^)y $ ^^ft^TTO^frofCo #P>^fcfe^ti 
Sr^oi^/vj; Us ik&W) 1 3 0 (65 mg, 0.178 mmol) %&&WM> t 

LTHX^28%f#fc:c 

m NMR (8 ppm, DMSO-de, 80°C): 8.41 (brs, 1H), 7.91 (brs, 2H), 7.87 (d, J=1.8 
Hz, 1H), 7.64 (dd, J=8.1 Hz, 2.0 Hz, 1H), 7.22 (d, J=7.8 Hz, 1H), 7.19 (d, J=3.5 
Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.60 (s, 2H), 2.90 (s, 
3H), 2.45 (s, 3H). 

^Jii^J 131 

5-Xi; /•2-(2-7U^)[l,2,4] h y 7^/ p[1,5-c] t" y 5 
/WN-(6-^ b^rv't'y i?y-H;V^f^)]7 5 K (fl^ttl 3 1) 

^^^y-;l,i^ai^/K^^^J:«9SM^t, fc£^l 3 1 (216 mg, 
0.560 mmol) & SfeStiH £ LT W 25%-C#fc 0 

iH NMR (8 ppm, DMSO-de, 80*0): 8.13 (brs, 1H), 7.92 (brs, 2H), 7.87 (dd, 
J=1.7 Hz, 0.7 Hz, 1H), 7.71 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 0.7 Hz, 1H), 
7.07 (s, 1H), 6.79 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.56 (s, 
2H), 3.86 (s, 3H), 2.90 (s, 3H). 
Hi£0tJ 13 2 

5-T 5: /-2-(2-7 y/V)[l,2,4] h V T ^/p[1,5-c] t°y 5 i^-7-#/WSV^[N-^ 
/U-N-(6-y h^t°y ^y-3--</M^)]T5 K 3 2) 

H;&i#!7 7 tR«)5:^feSr^V\ N-7tf;vxfvy^7^l: N-^^-6- 
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SrSSfcaif-^J: 5 f$£A U ft** 1 3 2 (247 mg, 0.627 mmol) % Sfe^ti t 

*H NMR (8 ppm, DMSOde, 80*0: 8.14 (brs, 2H), 7.93 (brs, 2H), 7.88 (dd, 
J=1.9 Hz, 1.0 Hz, 1H), 7.72 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 1.0 Hz, 1H), 
7.05 (s, 1H), 6.78 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.9 Hz, 1H), 4.57 (s, 
2H), 3.85 (s, 3H), 3.33 (q, J=6.9 Hz, 2H), 1.09 (t, J=6.9 Hz, 3H). 
MMW 13 3 

5-T^y-2-(2-7U^)[l,2,4] hV T^n[l,5-c]fy ^ i?^-7-jjjutfym[N<2- 1° 
y ^V)-N-(2,2,2- 1> ]J 7/^n^^)]T 5 K (ft-£^ 13 3) 

HJt^I 7 7 <b^^?fe^V\ N-Tir^vlo^Vi/v 5 ^ ^£ N-(2-fc°y 5? 
/l^ ?vk)-2,2,2- h y 7;vtni y|'fti«^of: 0 #fe^fcte 

^^drf-^i^oi^/KD^^Ii.tiJW^U ft^l 3 1 (201 mg, 
0.475 mmol) £ 6 £J£ Ji £ LXW 22%"?#fc 0 

iH NMR (8 ppm, DMSOde, 80t:): 8.50 (d, J=3.5 Hz, 1H), 7.99 (s, 2H), 7.87 (d, 
J=0.9 Hz, 1H), 7.68-7.78 (m, 1H), 7.23-7.35 (m, 2H), 7.17 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.68 (dd, J=3.3 Hz, 0.9 Hz, 1H), 4.90 (s, 2H), 4.36 (brs, 2H). 
HJtg#l 13 4 

5-T ^ / -2-(2- 7 A-)[l,2,4] I> V T^n [l,5-c] t° y ^ i^-7-#/^V^[N-p< ^ 

;v-N-(2^f;i/t°y ^y-3-^/>^f^)]7 5 K (ft-S^i 3 4) 

iwi n t mm^^m^, N-r±^^uy^r ^ >-£ N-y* ^-2- 

-/^^xf;i/©MIi 9 ff&fg, U ft*^) 1 3 4 (226 mg, 0.632 
mmol) & 6 £J£f§ t LTJiX^ 40%"C#fc o 

»H NMR (8 ppm, DMSOde, 80t* 8.34 (brs, 1H), 7.87 (brs, 3H), 7.60 (d, J=7.6 
Hz, 1H), 7.15-7.25 (m, 2H), 7.06 (s, 1H), 6.69 (brs, 1H), 4.68 (s, 2H), 2.92 (s, 
3H), 2.49 (s, 3H). 

mmm 135 

5-t $ y -2-(2-7 y a-)[i,2,4] h y ry o[i,5-c] t°y $; $^-7-#/i^^[n-(6-^ 

nnt°!J S?V-3->T fvv)-N-* ^A-]T 5: K (ft*fe 13 5) 

hjsm 7 7 1 mm^m^m\ N-r-t^/^^^^^T 5 N-y ^-6- 

^ a a t°y "f-jVT % I'lcffcfcTRJSSrfTofc,, 

^•^^tftife3i^V/OjB**jJtJ:t)||ji$SU ft*#»l 3 5 (296 mg, 0.779 
mmol) ^e^B B H ^L-CItX*44%-e#^ 0 

iH NMR (8 ppm, DMSOde, 80°C): 8.39 (s, 1H), 7.92 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, IH), 7.82-7.90 (m, IH), 7.48 (d, J=7.0 Hz, IH), 7.19 (dd, J=3.5 Hz, 
0.7 Hz, IH), 7.09 (s, IH), 6.69 (dd, J=3.5 Hz, 1.8 Hz, IH), 4.66 (s, 2H), 2.94 (s, 
3H). 

£%09 13 6 

5-t s: y -2-(2-7 y /k)[i,2,4] h y ry d[i,5-c] t° y ^ i^^-^tftv^N-Ke-^ 
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on) If y^y-H;MfM-N-^fM7 5 K (ft&Vsi 3 6) 

^^tmm^swu&nmxvw&MiU it-smi 3 6 (349 m g , 0.870 

mmol) £ LTW 47%Ti#fc 0 

iH NMR (8ppm, DMSO-de, 80t;): 8.40 (s, 1H), 7.93 Cbrs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, 1H), 7.82-7.90 (m, 1H), 7.47 (d, J=8.1 Hz, 1H), 7.34 (dd, J=3.5 Hz, 
0.7 Hz, 1H), 7.08 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.66 (s, 2H), 3.36 (q, 
J=7.0 Hz, 2H), 1.10 (t, J=7.0 Hz, 3H). 

m&m 137 

5-7$;-2-(2-7P^)[l,2,tif U7yn[l ( 5-c]t°y 5^y-7-*^Vt[N-(2^ 

> * t° y v^-3-r ?vv)-ism 3vv]r 5 k ({b-£$? 137) 

^^f-y ir^^^O^Wi •? W^st U 4b£$& 1 3 7 (350 mg, 0.926 
mmol) &&£J£i§£ LT»49%T*#fc 0 

iH NMR (8ppm, DMSO-ds, 80*0): 8.09 (brs, 1H), 7.91 (brs, 2H), 7.88 (d, J=1.7 
Hz, IH), 7.18 (d, J=3.3 Hz, IH), 7.00 (dd, J=7.2 Hz, 3.9 Hz, IH), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, IH), 4.59 (s, 2H), 3.90 (brs, 3H), 2.96 (s, 3H). 

mmm 1 3 8 

5-T?y-2-(2-7y^)[l,2,4] f> y T^D[l,5-c]t°]J ^^y-7^;^^{N-^f- 
/V-N-[2-(3- 1° y i^v)^^]}T 5: K (it&m 13 8) 

H1&0II7 7 £|i^&;£i££^v\ N-7-fe5vv^w>-^T ^ >-£ N-^^ 
-2-(3-fc°y vvl^^T 5 ^^x.TS^^^f ofco * / 

-/W^g^^^/^m^WJ; «3 b Jb^fe 1 3 8 (100 mg, 0.220 mmol) 

£6&liNI£ ItW 18%T*#fc 0 

*H NMR (8 ppm, DMSO-ds, 80°C): 8.40 (brs, 2H), 7.90 (brs, 3H), 7.50 (brs, 
IH), 7.20 (brs, 2H), 6.70 (brs, 2H), 3.60 (brs, 2H), 3.10 (brs, 2H), 2.97 (s, 3H). 
«M 13 9 

5-T ^ J -2-(2-7 y /^)[1,2,4] b y 7/p[l I 5-c]k t y 5 v^-7-#/M?:^{N-^ f- 
7U-N-[2-(4-t o y^)^^]}T5 K Wk^ftl 3 9) 

7 tmmttfeZR^, N-7tf;Uxfvyi?7?y«: N-*^ 
•2-(4-t°y ^7V)^^T 5 >fcftz_X%.J&%ftvtz 0 #b^fcM^^r^ * / 
-/Vi^rr^o^^ £ V) jtfgft L Jb-^t? 1 3 9 (100 mg, 0.268 mmol) 
£6feS&i£ LT»22%T*#yt 0 

iH NMR (8 ppm, DMSO-ds, 24*0: 8.53 (brs, 0.4H), 8.45 (brs, 0.4H), 8.37 (brs, 
1.2H), 8.19 (brs, 2H), 7.95 (d, J=1.8 Hz, IH), 7.74 (d, J=7.0 Hz, IH), 7.49 (d, 
J=7.0 Hz, IH), 7.20-7.26 (m, 1.6H), 6.87 (s, 0.4H), 6.73 (dd, J=3.3 Hz, 1.8 Hz, 
IH), 6.63 (s, 0.6H), 3.64 (t, J=7.5 Hz, 0.4H), 3.52 (t, J=7.5 Hz, 0.6H), 3.01 (s, 
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0.6H), 2.93 (s, 0.4H), 2.88-3.03 (m, 2H). 

mmm 140 

5-T ^ J -2-(2-T V /^)[1,2,4] 7 V n [l,5-c] t° V $ i?y-7-< z^^E-/^ y / =tr 

hy 4 o) 

W&£h U fb-g-ft 1 4 0 (165 mg, 0.781 mmol) fc&ltfejigtfa LT» 64% 

iH NMR (8 ppm, DMSO-cU, 24t:): 8.18 (brs, 2H), 7.95 (dd, J=1.8 Hz, 0.9 Hz, 
1H), 7.21 (d, J=3.4 Hz, 0.8 Hz, 1H), 7.05 (s, 1H), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 3.40-3.70 (m, 8H). 

mmm 141 

5-75 /-2-(2-7!J;P)[l ( 2 ) 4]MJ7/o[l ) 5-c]t c !J ^ ^y-7-^/^=cis-2,6-v^ 
/v^r/uft y y-4-^ ;v=^r h s y i 4 1 ) 

H}&#|7 7 hmmttfc*m\\ N•7tf;^xf^yi?7 5y|: cis-2,6-^^ 

*<Dm&®B£ *) U it&m 1 4 1 (226 mg, 0.781 mmol) 

t LTJlX^ 64%T*#fco 

m NMR (8 ppm, DMSO-de, 24t): 8.17 (brs, 1H), 7.94 (brs, 1H), 7.21 (d, J=3.4 
Hz, 1H), 7.02 (s, IH), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.35 (d, J=12.4 Hz, 1H), 
3.69 (d, J=12.4 Hz, IH), 3.40-3.60 (m, 2H), 2.65-2.79 (m, IH), 2.40-2.50 (m, 
IH), 1.15 (d, J=6.3 Hz, 3H), 1.00 (d, J=6.3 Hz, 3H). 

mmm 142 

5-T 5 / -2-(2-7 y /^)[1,2,4] b ]) 7"/t? [l,5 c] t° y 5 ^-7-f y *SJ 

4 2) 

^»7 7 t|g|*^ife^V\ N-7tf^fvy^75 y ^yfc 

U ft^fe 1 4 2 (144 mg, 0.459 mmol) £fifei£r§£ LXJ|X^45%T* 

!H NMR (8 ppm, DMSOds, 100°C): 7.84 (dd, J=1.7 Hz, 0.8 Hz, IH), 7.77 (brs, 
2H), 7.17 (dd, J=3.3 Hz, 0.8 Hz, IH), 6.95 (s, IH), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 
IH), 3.46 (brs, 4H), 1.45- 1.70 (m, 6H). 

mmm 143 

5-T ? /-2-(2-T y /V)[l,2,4] h y T/n[l,5-c]t°y 5 v ? y-7-f/V=4-;< ^vH^< 

y ^;=^fy «b^*i4 a) 

mm £ 0 ff^ti U ft^fe 1 4 3 (199 mg, 0.842 mmol) i LTflX 

* 69%T*#fc 0 
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m NMR (6 ppm, DMSO-de, 100X): 7.85 (d, J=1.7 Hz, 1H), 7.84 (brs, 2H), 

7.16 (d, J=3.3 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.00 (brs, 
4H), 2.90 (brs, 1H), 1.58-1.73 Cm, 2H), 1.05-1.20 (m, 2H), 0.94 (d, J=6.2 Hz, 
3H). 

HWJ 1 4 4 

5-T5:y-2-(2-7y7V)[l,2,4]hyT^n[l,5-c]t o y 5 ^^-7-^^=4-^ h**>K° 

-<]) vy=srhy tfb-a^ii 4 4) 

^<y $?^^^-CS««rfTofc D # P> / t m&^w 
m&m%£ 9 ft&gk U tt&m 1 4 4 (68 mg, 0.208 mmol) & £ LT 

Ifc^ 26%-e#fc 0 

iH NMR (8 ppm, DMSO-de, 2&CY 8.16 (brs, 2H), 7.94 (dd, J=2.0 Hz, 0.7 Hz, 
1H), 7.21 (dd, J=3.3 Hz, 0.7 Hz, 1H), 7.01 (s, 1H), 6.73 (dd, J=3.3 Hz, 2.0 Hz, 
1H); 3.85-3.96 (m, 1H), 3.40-3.58 (m, 2H), 3.26 (s, 3H), 3.11-3.38 (m, 2H), 
1.74-1.94 (m, 2H), 1.37-1.54 (m, 2H). 
14 5 

5-T 5: y -2-(2-7 y /k)[l,2,4] hPT^n [l,5*c] t° JJ 5: v^-7-^ /^=3-p< TvH^ 

y ^y^hy (ft^*u 5) 

SSfiKJ: 0 ^tSA U ftl^W 1 4 5 (149 mg, 0.573 mmol) %&kM&1&£k t LTIfc 

iH NMR (8 ppm, DMSO-de, lOOt:): 7.85 (d, J=1.8 Hz, 1H), 7.77 (brs, 2H), 

7.17 (d, J=3.3 Hz, IH), 6.95 (s, IH), 6.68 (dd, J=3.3 Hz, 1.8 Hz, IH), 3.80 (brs, 
2H), 2.90 (brs, IH), 2.65 (brs, IH), 1.56-1.70 (m, 2H), 1.38-1.55 (m, IH), 
1.10-1.28 (m, IH), 0.85 (s, 3H). 

mmm 1 4 6 

5-T 5/-2-(2-7 y /V)[l,2,4] h y 7/o[l,5-c]k" V 5 S?^-7->T /W=^/Vt Kp 
•l,4-**i^iXsiA*& V y (\t&%> 14 6) 

mmm i i 1 mm^m^m\ n-t^^^^t 5 y^***^* y 

1 4 6 (148 mg, 1.18 mmol) LTW 97%t?#fc 0 

iH NMR (8 ppm, DMSO-de, lOO^C): 7.85 (dd, J=1.7 Hz, 0.9 Hz, IH), 7.79 (brs, 

2H), 7.17 (d, J=3.4 Hz, 0.9 Hz, IH), 7.00 (s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 

IH), 3.68-3.75 (m, 8H), 2.00-2.21 (m, 2H). 

£%0!l 14 7 

5-T 5 / -2-(2-7 y /V)[l,2,4] h y T ^ p [l,5-c] t° y 5; v^-7"f /V=2-(3- 1° y 
t v<y *?j h y • l 14 7) 

H»«7 7i:Rfll*^feMV\ N-Ttf;^fvy^T^I: 2-(3-t°y v> 
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1 4 7 (230 mg, 0.588 mmol) t LT W 47%-C#fc„ 

*H NMR (8 ppm, DMSO-cU, 80t:): 8.71 (brs, 1H), 8.18 (d, J=6.7 Hz, 1H), 7.88 
(brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.77 (brs, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.11 (s, 
1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.30 (brs, 2H), 2.80 (brs, 1H), 1.34-1.75 
(m, 6H). 

mmm 14 8 

5-7 ^ /-2-(2-7 y 7>)[1,2,4] h V T^n[l,5-c]t°!J 5 i^-7-OV=fc 0 n ]) V~;V= 
trhy Mb-a-^i 4 8) 

4$f£i& U 1 4 8 (90 mg, 0.296 mmol) £ fc£J£H t LXW 29%T*# 

iH NMR (8 ppm, DMSOds, 100°C): 7.85 (dd, J=1.7 Hz, 0.9 Hz, 1H), 7.75 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.9 Hz, 1H), 7.12 (s, 1H), 6.69 (dd, J=3.4Hz, 1.7 Hz, 
1H), 3.51 (brs, 4H), 1.80-1.95 (m, 4H). 

&mm 149 

(2R)-(2-^ h ^JV)\fu J) ^=/k=5-T 5: / -2-(2-7 V /^)-7-[l,2,4] >> ]) TV 

n [1,5-c] t" y 5 > v ift&m 14 9) 

HiS^j7 7 kmmttfe*%l<\ N-7t^xfi/y>57^^(2S>(+)^ h 

^^;V<DU&mm& ] 9m&&\,, Ml 4 9 (148 mg, 0.769 mmol) 
^b b h £ ttll 63%-e#fc 0 

iH NMR (8 ppm, DMSO-cU, lOOt:): 7.85 (dd, 3=1.1 Hz, 0.8 Hz, 1H), 7.78 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.8 Hz, IH), 7.09 (s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 
IH), 4.35 (brs, IH), 3.57 (brs, IH), 3.23 (brs, 2H), 1.71-2.00 (m, 3H). 
15 0 

5-T5y-2-(2-7y^)[l,2,4]fyT^p[l,5-c]t°y $*Jl/-l-4 A*<4r*. 

-4- 7 ^ =/k y ^ fcft; z.XBLfo*fr o fc„ # b titzU^^l £ 2- 7" n / V - 

; v t mm^^om^mm^. v u \\&m 150 (173 mg, 0.427 mmoi) 

»H NMR (5 ppm, DMSO-de, 80°C): 7.88 (brs, 3H), 7.51 (d, J=7.3 Hz, 2H), 7.33 
(t, J=7.3 Hz, 2H), 7.21 (t, J=7.3 Hz, IH), 7.18 (d, J=3.3 Hz, IH), 7.06 (s, IH), 
6.69 (brs, IH), 4.39 (brs, IH), 3.15-3.87 (m, 4H), 1.85-2.10 (m, 2H), 1.52-1.85 
(m,2H). 
UlSfil 15 1 
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5-7 5/-2-(2-7y/V)[l,2,4]h yryn[l,5-c]t°y K*J>-7->( fl^da??* t K» 

-r y*y y h y <fc&® 1 5 1 ) 

AU tt&fa 1 5 1 (239 mg, 0.653 mmol) &&GM&b LTlfc^ 51%t?#fc„ 
iH NMR (8 ppm, DMSO-de, 28*0: 8.14 (brs, 2H), 7.94 (d, J=1.7 Hz, 1H), 7.21 
(d, J=3.3 Hz, 1H), 6.98 (s, 0.6 Hz), 6.93 (s, 0.4H), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, 
1H), 3.90-4.15 (m, 1H), 3.40-3.60 (m, 1H), 3.00-3.25 (m, 2H), 1.10-1.95 (m, 
12H). 

mmm 152 

5-7 5/ -2-(2- 7 U /W)[l,2,4] b U T V* p [l,5-c] v> ^-7- W /V=trans-r # t 

Kn^y^y y/v=^-h^ («i5 2) 

IHKM 7 7'i P!«M:#Jfe&J!V\ N-T-fe^/^f-l^ % is* trans-x* t 

g|U jb^l 5 2 (194 mg, 0.533 mmol) &6£J£A£ LTflX^ 42%"t?# 

iH NMR (8 ppm, DMSO-de, 25t:): 8.13 (brs, 2H), 7.93 (dd, J=1.7 Hz, 0.7 Hz, 
1H), 7.19 (dd, J=3.5 Hz, 0.7 Hz, IH), 6.71 (dd, J=3.5 Hz, 1.7 Hz), 4.50 (d, 
J=12.9 Hz, 0.5H), 4.33 (d, J=12.9 Hz, 0.5H), 3.67 (d, J=12.9 Hz, 0.5H), 3.53 (d, 
J=12.9 Hz, 0.5H), 2.99 (t, J=11.6 Hz, 0.5H), 2.68 (t, J=11.6 Hz, 0.5H), 2.64 (t, 
J=11.5 Hz, 0.3H), 2.34 (t, J=11.5 Hz, 0.7H), 0.75-1.80 (m, 12H). 
W&M 15 3 

5-r 5 j -2-(2-y y ^)[i,2,4] h y r y a[i,5-c] t° y ^-7-^=3,5-^/. ^ 

$v h ^ 15 3) 

H» 77i RI«jfe£ifcfcJ8V\ N-T-fe^-/^^ v^T 5 ^^r 3,5-^^ ^ 

fl^fe 15 3 (114 mg, 0.305 mmol) % S&&A t \*XW* 25%"C#fc. 
iH NMR (8 ppm, DMSO-de, StfC)- 7.87 (brs, 3H), 7.18 (d, J=3.1 Hz, IH), 6.95 
(s, 1 Hz), 6.69 (dd, J=3.1 Hz, J=1.8 Hz, IH), 4.41 (brs, 2H), 3.65 (brs, 2H), 
2.26 (brs, 2H), 1.60 (brs, 2H), 0.85 (brs, 6H). 
mm 15 4 

5-T5y-2-(2-yy/w)[i,2,4]hyryp[i,5-c]fc o y Knr 

■if t°-/V=^ h >- 15 4) 

w ^ ^t;:ft*.TK£*rfT ofc 0 # b fotdmL&m z^y-^t mst^-f-^m 

^li 0 SUA U 1 5 4 (227 mg, 0.699 mmol) £ &£*£A UTlR 

^55%Tlffc D 

*H NMR (8 ppm, DMSO-de, 25°C): 8.15 (brs, 2H), 7.94 (d, J=1.7 Hz, IH), 7.21 
(d, J=3.3 Hz, IH), 6.98 (s, 1 Hz), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, IH), 3.54 (t, 
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J=5.0 Hz, 2H), 3.37 (t, J=5.0 Hz, H), 1.49-1.78 (m, 8H). 

mum 1 5 5 

[5-7 ^ J -2-(2-7 !J /V)[l,2,4] fJT/u [l,5-c] I^H v^-7-f /l^/Vtf^/W- 
y^^/u^V w-ArHAriiR— hD/is (ik&ysi 5 5) 
HiS0iJ7 7fcR«fc#ifcfc;BV\ N-Tirf-^^W^v'T^^^ 4-V7V-4- 

^/WDft^iSBBtiUSISftU tt^l 5 5 (145 mg, 0.346 mmol) 

iH NMR (8 ppm, DMSOds, 27*0): 8.19 (brs, 2H), 7.94 (dd, J=1.8 Hz, 0.7 Hz, 
1H), 7.59 (d, J= 7.4 Hz, 1H), 7.47 (dd, J=7.4 Hz, 7.2 Hz, 1H), 7.39 (t, J=7.2 Hz, 
1H), 7.21 (dd, J=3.5 Hz, 0.7 Hz, 1H), 7.15 (s, 1H), 6.73 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.63 4.72 (m, 1H), 3.92-4.02 (m, 1H), 3.26-3.39 (m, IH), 3.01-3.14 (m, 
1H), 2.23-2.32 (m, IH), 2.00-2.20 (m, 3H). 
Xtttt 1 5 6 

5-T $ J -2-(2-7 y /V)[l,2,4] MJT/n [l,5c] t" ]} ^ W-t-J /V=4- U'n^> 
tf^i; =^r h y 1 5 6 ) 

HJS$I7 7il^«^^^V\N-T-fe^/V^l/^^T5:^^4-t Kb 3^ 

s V U 1 5 6 (180 mg, 0.500 mmol) & i fClR* 41% 

« NMR (8 ppm, DMSO-ds, 80^): 7.87 (dd, J=1.6 Hz, 0.8 Hz, IH), 7.80 (brs, 
2H), 7.18 (dd, J=3.5 Hz, 0.8 Hz, IH), 6.96 <s, IH), 6.68 (dd, J=3.5 Hz, 1.6 Hz, 
IH), 4.51 (d, J=4.0 Hz, IH), 3.77 (m, 2H), 3.70 (brs, IH), 3.11-3.29 (m, 2H), 
1.69-1.85 (m, 2H), 1.31-1.49 (m, 2H). 
H« 1 5 7 

5-T ^ J -2-(2-y 5 ^)[1,2,4] M)7/p [l,5-c] t° JJ 5; V-7--Y /V=l,4-^^"^^ 
-8-T1f^t , B[4,5]T*=/^=^ r b>' 5 7) 

ijftSfei^KDS^^iiijSMSU {b-a-fel 5 7 (180 mg, 0.488 mmol) Sr 
6 &i£ A iUW 40%T*#fc o 

*H NMR (8 ppm, DMSO-de, 80°C): 7.88 (d, J=1.7 Hz, IH), 7.80 (brs, 2H), 7.84 
(brs, 2H), 7.18 (d, J=3.3 Hz, IH), 7.03 (s, IH), 6.70 (dd, J=3.3 Hz, 1.7 Hz, IH), 
3.91 (brs, 4H), 3.55 (brs, 4H), 1.51-1.56 (m, 4H). 

nwt 1 5 8 

5-7 5 y-2-(2-7 y A-)[l,2,4] h y 7^/n[l,5-c]t: o y 5 i^^-7-^/^-^^^tf 
^y^/ =< 5rh^ 5 8) 
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it&m 1 5 8 (137 mg, 0.342 mmol) £ t LTlfc^ 28%T:1#/t 0 
iH NMR (8 ppm, DMSOde, SO^): 7.87 (dd, J=1.8 Hz, 0.8 Hz, 1H), 7.85 (brs, 
2H), 7.22-7.30 (m, 2H), 7.17 (dd, J=3.5 Hz, 0.8 Hz, 1H), 7.12-7.21 (m, 3H), 
6.95 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.34 (brs, 1H), 3.78 (brs, 1H), 
2.86 (brs, 1H), 2.56 (d, J=7.1 Hz, 1H), 1.73-1.95 (m, 0.3H), 1.53-1.72 (m, 0.7H), 
1.09-1.28 (m, 2H). 

m&m 159 

5-T5: /-2-(2-7 y /U)[l,2,4] h V T 9 n [l,5-c] fc° U 5 S?>"7"f /V=4-(2-fc Kn* 
v^fvV) U h V «b£fc 15 9) 

1 5 9 (152 mg, 0.427 mmol) & Bfefcii £ LTJR^ 35%f#fc 0 
*H NMR (8 ppm, DMSOde, 80t:): 7.87 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.18 
(d, J=3.4 Hz, 1H), 6.96 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.7 Hz, 1H), 4.38 (brs, 1H), 
4.00-4.15 (m, 2H), 3.74 (brs, 1H), 3.40-3.53 (m, 2H), 2.90 (brs, 2H), 1.55-1.80 
(m, 2H), 1.35-1.45 (m, 2H), 1.01-1.25 (m, 2H). 

mnm ho 

5-T 5 7 -2-(2-7 V /^)[1,2,4] MJ7/n [l,5-c] t'D5 ^V-7"f /V=4-t°^ U 5?/ 
t-^y =^r > ^ ({b£^ 16 0) 

X t> W&Mi U ft&VB 1 6 0 (173 mg, 0.439 mmol) «r 6fe£i& t bTUX^ 3 6 % 

iH NMR (8 ppm, DMSOde, 80t:): 7.87 (brs, 3H), 7.17 (d, J=3.5 Hz, 1H), 6.97 
(s, 1H), 6.69 (dd, J=3.5 Hz, 1.7 Hz, 1H), 4.40 (brs, 1H), 3.79 (brs, 1H), 2.89 
(brs, 6H), 2.43 (brs, 1H), 1.60-1.87 (m, 1H), 1.13-1.58 (m, 9H). 
HiSM 16 1 

[5-T 5 / -2-(2-7 V /^)[l,2,4] MJ7yn [l,5-c] t° V $ ^ D 

^■4-*^*>«7 5 K W&frttl 6 1) 

f-a V- v- 3 yir& r £ T% fb£# 16 1 (213 mg, 0.598 mmol) & £ 
L-ClW49%-C#fc 0 

iH NMR (8 ppm, DMSOde, 80°C)- 7.87 (brs, 3H), 7.17 (d, J=3.3 Hz, 1H), 6.97 
(s, 1H), 6.80 (brs, 2H), 6.69 (dd, J=3.3 Hz, 1.8 Hz, 1H), 4.31 (brs, 0.5H), 3.78 
(brs, 0.5H), 2.80-3.20 (m, 2H), 2.25-2.30 (m, 2H), 1.45-1.80 (m, 4H). 
ISffitil 16 2 

5-T 5 J -2-(2-7 y /V)[l,2,4] h y T)/n[l,5-c] t° y 5 *?*S-1-4 A^*r*Wfr-Ar 
fc KP^^t°-< y 5?y =^r h y (ft^fe 16 2) 
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S»^^©S^iEJ: 5 ¥?&£i U <ffc£*l 6 2 (101 mg, 0.244 mmol) £6 

*H NMR (8 ppm, DMSOde, 80^): 7.87 (dd, J=1.7 Hz, 0.7 Hz, 1H), 7.86 (brs, 
2H), 7.20-7.32 (m, 5H), 7.18 (dd, J=3.3 Hz, 0.7 Hz, 1H), 6.94 (s, 1H), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.25 (s, 1H), 4.16 (brs, 1H), 3.52 (brs, 1H), 3.20 (brs, 
2H), 2.73 (s, 2H), 1.31-1.60 (m, 4H). 

mm 

M6 9 10 mg 

?Uf 30 mg 

m&wmffi 15 mg 

7jfP y£^)VT)V^-^- )V 1.5mg 
^fTJJyiv^^A 0.5mg 

flj&4* 7 3 10 mg 

ILSfet 30 mg 

15 mg 

M V 1. 5mg 

^T7 y V^r^v^ A 0. 5mg 

3 



ffc^ 7 6 10 mg 

?L$t 30 mg 

m&M&ffi 15 mg 

!J ^z=.)VT)^—)V 1. 5mg 

^f7 ]J V^^> A 0. 5mg 



it-tm 8 4 10 mg 

30 mg 
15 mg 

4? y If ^JVTJV^ — )V 1. 5mg 
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7T7!)y|-7^^!)A 0.5mg 

mm 5 
mm 

8 9 10 mg . 

?LIS 30 rag 

15 mg 

U \£ =. JUT Asa— 1. 5rag 

^rryvi^^^ o.5mg 

5 s ft S^fflfcfm-f-So 

^*.6 9 2 mg 

mmyjXtii 200 mg 

HPfVv/fy 24 mg 

aitffi^Uiry^ 50 mg 

mtm%* 1-72 mL 
7 

7 3 2 rag 

200 mg 

nmm^y^ 24 mg 

ffiHffl^y-ty^ 50 mg 

&#t«g7k 1. 72 mL 

mm* 
mm 

mia 9 > &^*a>bft5i^£>J£f*r5c 

7 6 2 mg 

200 mg 

WmtiHWf-V 24 mg 

msmyy-tyy - 50 mg 

S-ltJB&S* 1. 72 mL 

mm 9 

ft-n* 8 4 2 mg 

»«^X» 200 mg 

Wmfty^S 24 mg 
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l&M^V±Vy 50 mg 

SJtftJNW* 1-72 mL 
10 

mm 

it&%9 8 9 2 mg 

fltK^Xtt 200 mg 

ms%yy-tyy 50 mg 

&ttffl«7k 1. 72 mL 
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i. 



NHQ 




L >- r1 



(i) 



6)-^^(A3) 



Ri3a^j;tJ ? R 13b «il— *fc{*M=feo-Cs tK^M^x IS^T/v^r 
/V* y^^Kt^K Jcfcii Rl3a^J;0 Rl3b ^-fCfiotW 

RHaj3j:0Ri«>flp-*/c^^o-C. zkSffJBi^ S!fct>L< 




nd ft 0~3 U 
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R 5a 

*^>N- R 5b (B 1 ) 

na 

na&2~5 ©SKRSr^U 

ilv'^nT^/K 1Bftt>LJ<H:*lBft©C£ft7 , >u*/>f/u % g& 
t)L<tt#fi©77^K gftfcb 7 !J-;K ft 

t < ft^gm©^§«*as. g&*> u < f^em©7 n >r 

R"a jsitje R"b ^|»«g|fjf^£Hf £ftoTg&% U< fl^gm 

7) -jg!:£(C3) 

R 15a R 15b 

^0' R,e (03, 

ne 

ne, R 15 * *5 £ Ria (i^^^gffa ncU Ria* *5 «fc t>* Ris»» b RUT? fe *> s 
R 16 fi**^^ M7/V^/K fiH^nr^ g&fclXtt^g 
lfe©tei(R7/W*/^/K g&t>L<te#g&©77^=3r/K «&%L< 

tt»7P-/K gmt>t<^gm©^*^^s> gmt>t 

< Wg^©7P-r^*fc«ffiiR7/V3^^gmiS^7^^Sr^-r) , 

8) -JiS!5«E0 




nfteO~3<DSifc&*U 
ng 14 1~4 U 

X™YttCR 18 -CH 2 (^tf, R 18 «7k^J®^ t Kndri/ N ao^^ = 
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c=ch 

%<0&T)Vfi J J /K E&t> L < f4#g&©4gjftS>* p T/V^/K ft 

itu< te#g&©7 y -/k emt> t < 



V™W I* CR 20 =CR 2 i (5£* N R 20 &£t>*R 21 filH-3;fc!±g&o-C, tK* 
**t>b<»±*«JW)«»T^^ ff*t>L <»#«»©©» 

tt#«ft©T9-^ tt&fcb<f±#gfc©^#^3RSHk «*>L 
< tt^tt©7 b ;vt. It HSmkTJV = S"# /VtJ?=/v£^1-) * fc ti 

c=c %m u 

-«S*CA*) 



nh. R22a, R22b N R23a £ J; R23b ft^M^tlSB lid, R 13 \ 
R13b N ^ajSit^RMb^^-efc^) te&i-fr^ 

tzfz UV™W # CH=CH -C*>5 i: £ R 19 tegtk^ L < n#m&<DT V - 
10) -CH2NHR4* [A^x R 4a t±fi&fcL<fi#fi&©i£ift7/i'*/K {Efts' 

fii£S&© 7p-f;K «TA- =» * S'tf/nff^K ^5 ^ £ tt— jR 



9)-«CfO 



—V—W-R 



19 



K4\ 
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5a 



N-p5b (B ) . 



-(CH2)nb-C(R^)CR 6b )(OR') (5W N nb, R 6 \ BP # WW ttMtl 

SufBnd, R 13 \ km&?bZ) *5«fct* 

— NR 8a R 8b K4\ R 8b *5J:T>*R 8b fiI^-*fc{i^^oT, ^MM^s WM 

h b< ^lloliT/^/K teas'* 07m e&t> b< f±# 



11) -CHzNR«>R 4c C&4\ Rftjoi^R^{i^tbmBufSR 14a ^ckt^R 14b 

-(CH2)nb-C(R 8 a)(R 6t )(OR7) 0&>K nb, R*V R 6t *Jit5 R 7 tt^tt^tb 

— NR 8a R 8b (iS^ RSb^it^RSMi^^nHuiai^^^S) 
fl> b ft S If J; 9 8 WCftS fi&£"T?H& * ^fc^«»^S^* U 

Q {i7k*Jl^J;fcte 3,4-v^ H^S/^^S^/V^*i~} T^ftS [1,2,4] YVT^J 

n[i,5-c]t°y 5 i?yg|^tfc«:^©|IS±^$^5i. 
2. R 3 ^ 

1) m&T/i'*^h b< Jit Kn^vgjjMfiRT/v^K 

2) l"g&S/*PT/V3vK 

6)-^(a 3 ) 





(5£«K nd, R 13 S R 13b N Ri4a^J;tJtRi4b(^^miulBilRlS-efe^) % 
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7)-«^:(c») 




8)-K(E0 



(5£«k nf, ng, X™Y*3i^Ri7(i^tb€tiSul2«i:IWIttT'fc5) 3: fete 



3. Rs^-CH^NHR^a R4a ttm&bmtZ2b&) s -(CH^ nb -C(R&'XR 6b XOR') 
(5£>K nK R 6< \ R 6b *5«t^R 7 «-e^-e^BulBil^«t?fc§) *5±Tjt-NR8*R8b 

gmST'S^^tifcTy-^T'fcSlt^OlBH 1 |B«t (D [1,2,4] h !> T^/n 

[i,5-c]fy $i?ymmft*ttit*<Dm&±&&z*iz&. 

4. R3 dS-CH2NHR4» (5£tt\ R4« ttftffa PH*T?*>3) -CttjfcSftfcT 9 - 

5. T JJ -/^S7^^/VTfc5ft*©^H 3 £fcte 4 |B*©[1,2,4] h !? 7/ 

6. R 3 ^-CH2NR*R4o (5£«KR<b *5 £tj? R*> {i^^i-?^pf|2i: If^T'&S) % 
-(CH2>nb-CCR 6a )(R 6b )(OR7) (5£<K nK R<K R6b£5 j;t>' R 7 te^frl^fajiufB £: 

mmx*h 5) *5 i of-NR8»R«- R8b *s i R 8b ri^tL^tiBuie t rnmxfo 

SB 1 IE^<D[l,2,4]byT^p[l,5-c]t o y 5v f ^f|^*fc«omS±fFW$ 



7.. Ra^-CCH^nb-CORe^^XOR') 0£<K nb, R 6a > R 6b *5j;Tj? R 7 fS^ft 

©[i,2,4] h !)7/p[i,5-c]ti 5 &wmttittt*<Dmm±ftmztizm. 

8. R8^-NR8*R8»» (5S* N R 8b *5«t7J { R8i'fi^^HalB^PaT*fc5) T'g 
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9)-|£5£(Fi) 



W-R 
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9. 3r$£££8R£# 1° y S^S fcte^T / y /V? £> 3 if *<DgSIS 6 ~ 8 <D 
V^tltf<fB«^[l,2,4] h V 7yn[l,5-c]k e P ^ ^ymm^tnt^(Dmm±w 

10. R3^-K(C 3 ) 



0&>K ne, R«* Risb^^^Rie^^^ig^^-e^^) T'fcSff*© 
ISIS 1 IB*©[1,2,4] h y T)/p[l,5-c]t: o y ^>-^#3;fcte^<£|g3l±f^ 

11. R 3 ^-CH 2 ORi 6 (^,Ri6{tMIBi:lRiaT-fc5)T'fc§li*^ia 1 15 

12. R3^-^(ei) 



(5£4\ nf, ng, X™Y*3j;t>*Ri7f^^^HtrEtl^«"efe5) T'feSII*© 
t&ffl 1 fB«£>[l,2,4] I> yT)/D[l,5-c]t°y ^^i»#£fc{i^<Z?|g3I±l^ 

13. nf fl? 1 X*h 9 , ng tf* 1 T?*> 9 > X™Y # C=CH T-fcSfjfjfcOfgB 12 
IB«0[1,2,4] b y T>/n[l,5-c]b o y 5 ^^^#:*fc«^^a±fF^$^5^ 0 

14. w $mfehv<te#wWi<DfemT/u*;ux*hzm-£<Dmm 12 tfc^ 

13 fBm©[l,2,4] h y T^n[l,5-c]t°y 5 ^^^^fc«^a±ff^$^ 

15. R 3 ^-«(Fi) 



ess*, v— w & x u Ri9 «^e^timiiB t mmvh s ) x*h z> m^omm 1 ib 
«^[i,2,4] h y rv n[i,5-c]t°y ^ vymmfc*tc&z<DMm±fr®£*iz>i&o 

16. Rs^-^(A 3 ) 





— V— W-R 



19 
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Rl 3a R 13b 

fS*<0«SBB 1 !B*©[1,2,4] MJT^nWf'J 5 e^^ftSfcte^liSS 

17. nd # 0 X*fo X) > R"»*J itfR^J&SHUfcfco -CHHUW^ **tl**«><S 

m is iB«fl?[i,2,4]fyT^a[i,5-c]t , y $ ^r^s tc n^(omn±^ £ 

18. nd & 0t'fet)> R»**5 J;rKR Mb *t**l!(^F'C*>5l**©<fiH 16 IB*© 

[1,2,4] h y r yn[i,5-c]t o y ^ ^>-^*ffc£fcte^©^±rF^£;ft5&> 
g^{£^T/v=3r^-efc^it*©l5ls i6 ~ is ©i^t na»icB*©[iA4] b 

20. ' R 14a fcitf R^^^-t-^^^ir-^^oTgmtj U< tt#gm 
©«*S«Sr^fifei-«»*0«SH 16 ~ 18 ©Vvf ft^£iB«©[l,2,4] h y T 

i/n[i,5-c]t°y ^ i?>nm&*tcn : tomm±.¥f®£tiz>&o 

21. R3 W&h L< \mm,(0&.T ;vt> /-f ^fcttS&fc L 
< }4»OTP^;K^5i*©ffl 1 lB*c©[l,2,4] h y T^o[l,5-c]t'y 

22. Q^**JK^T?&5»*©*fiiB 1 ~ 21 ©V>-f tb^jC|Btt©[l,2,4l h y 

r/n [i,5-c] t° y ^ v^ftw* ^^©n^w $ tizm.* 

23. R 1 y ^-efc5!it*©faB 1 ~ 22 ©ivf *t*»telB*&©[l,2,4] b 3 
7/p [1,5-c] t° y 5 i?>&m#ti1tliL*:<D%m±&&£iri>*&a 

24. R2«StiI^fc31fr£©f£ig 1 ~ 23 ^fft^t-iB«© [1,2,4] h 
y T^n [1,5-c] tT9 5 $?^«te§:;fcfi*©3ia±S^^3:!fio 

25. ff*0^iB 1 ~ 24 OV>-fH^PIB*0[l,2,4] h I? T/n[l,5-c] _tT!? 5 

26. m^omm 1 ~ 24 ©v»i*tL^K:iB«©[i,2,4] hyryo[i,5-c]f y s 

27. lt#©« 1~24 ©Vv?*U&>MBfc©[l,2,4] h 1? T/o[l,5-c]^!J 5 

28. m*©ftBa i ~ 24 ©v^ jxA^ia«©[i,2,4] h y ry a [1,5-c] try 5 
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29. *—*yyymftWffl<oW£®1tto<Dtil#iDim 1 ~ 24 ©vvfftfr 

fc|E«<D[l,2,4] h y 7yp[l,5-c]^!) ^ <^>WW*:*fcf4*«)3iea±fF**ix5 

30. 5^ffii&mM<DWg<Dtcit>(Dm#:<o$m 1 ~ 24 ©^"faxaMciaifc© 
[1,2,4] h y T/n[i,B-dtrU ^^^ll^^fcri^oSBffiiW**^*©^. 

^Wfl©S4&©fcfc©ffl*jfc©t£K 1 ~ 24 ov^^^ia^[i,2,4] hUry 

n[l,5-c]fc°y 5 Vl/mMfc*1t\tt<D%m±M®£fc%M.<D$im o 

32. »*©l£ffl 1 ~ 24 ©V>*fHa^SB*0[l,2,4]h PT N /n[l,5-c]try 5: 

j-r-m, jtfrtt»±tt»#, aids«> £fttti$ftttiB& ^mitm, 

33. 7^^.^ jifTtt»±ttJfl#s aids mm, mmmm#m&* 
mmmm, &&&&&&& x tfflMwsfcff m& htt&mzvwR ztiz&&<otb 

[l,5-c]t°y $&^*#1Zlttt<Dmm±.Vf&£iriZ&<D&Ro 

34. if*<Df£|S 1 ~ 24 <0V^n*^c1B«O[l,2,4] h P T ✓ n [l,5-c] b? y $ 

35. m$Z<D$m 1 ~ 24 ©V>-f*l)M£*B*©[l,2,4] b V 7^/ a[l,5-c]b°y 5 

36. fft$0ftBl 1 ~ 24 (DV^tl^ra«^[l,2,4] h y T ^ a [l,5-c] bf 5 5: 

37. f*5fc©f&B 1 ~ 24 ©V^tL^tlB*©[l,2 r 4] h U T ^ n [l,5-c] bf y ^ 
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